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ABSTRACT 


Mobile  Reverse  Osmosis  Water  Purification  Units  (ROWPU)  have  been  used  by  the 
armed  services  for  over  a  decade  to  produce  potable  water  for  field  applications.  While 
this  technology  has  proven  successful,  a  need  exists  to  protect  the  membrane 
elements  from  microbial  decomposition  during  long-term  storage.  Biocidal  agents 
must  be  environmentally  safe  and  effective  at  inactivating  micro-organisms  associated 
with  membrane  surfaces  without  compromising  membrane  performance.  Phase  I 
studies  successfully  demonstrated  that  appropriate  methods  and  testing  protocols  for 
evaluating  candidate  biocides  for  their  activity  and  compatibility  with  membranes  were 
feasible.  In  addition,  gamma  radiation  and  several  chemical  biocide  systems 
exhibited  considerable  promise. 

Phase  II  of  this  program  would  extend  this  evaluation  of  chemical  biocides  and 
methodologies  for  element  preservation.  Potential  biocides,  identified  from  database 
surveys  and  other  sources,  would  be  screened  to  determine  their  microbicidal  activity 
against  biologically  fouled  membranes.  Microbicidal  activity  wouid  be  determined  by 
comparing  transport  properties  before  and  after  exposure  to  potential  biocides. 
Candidate  biocides  would  be  further  evaluated  under  dynamic  flow  conditions  and  in 
element  soak  tests  to  confirm  membrane  compatibility  and  long-term  stability. 

Biocides  wouid  be  ranked  according  to  microbicidal  activity,  long-term  stability, 
membrane  compatibility,  cost  and  environmental  safety. 
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1.0  INTRODUCTION 


The  objective  of  the  Phase  I  feasibility  program  was  (1)  to  identify  existing  and  novel 
antimicrobial  agents  (i.e.,  biocides)  for  preservation  of  reverse  osmosis  membrane 
elements  used  in  the  ROWPU  systems  and  (2)  to  determine  the  feasibility  for  biocide 
testing  and  performance  evaluation.  The  program  focused  on  Filmtec  and  Fluid  Systems 
membranes  currently  used  in  all  ROWPU's.  The  candidate  biocides  that  were  selected  for 
evaluation  are  based  on  their  reported  disinfection  activities,  known  or  suspected  effects 
on  reverse  osmosis  membrane  integrity  and  performance,  safety  and  environmental 
properties,  chemical  stability  and  shelf  life,  ease  of  handling,  commercial  availability  and 
cost. 

The  specific  Phase  I  objectives  included: 

1 .  Identification  of  known  biocides  or  other  chemical  compounds  (or  mixtures  of 
compounds)  that  may  have  potential  as  membrane  preservatives, 

2.  Selection  of  candidate  biocides  based  on  reported  toxicological  properties, 
microbicidal  and  other  criteria, 

3.  Selection  and/or  development  of  appropriate  methods  and  testing  protocols  for 
evaluating  candidate  biocides  for  their  activity  and  compatibility,  and 

4.  Preliminary  activity  and  compatibility  testing  to  validate  testing  protocols. 


The  Phase  I  activities  focused  on  five  areas: 

1 .  Completion  of  a  computer  data  base  search  for  biocides  suited  for  the 
requirements  set  forth  for  ROWPU  reverse  osmosis  element  storage. 

2.  Selection  of  approximately  sixteen  biocides  to  be  evaluated  on  this  program. 

3.  Procurement  of  ROWPU  elements  for  testing  and  evaluation  at  both  Separation 
Systems  T echnology  and  at  the  Orange  County  Water  District  Facility.  All 
membrane  used  in  the  biocide  study  was  derived  from  the  aforementioned 
elements  for  biocide  evaluations. 

4.  Reverse  osmosis  qualification  testing  of  both  Filmtec  and  Fluid  Systems 
membranes,  under  seawater  conditions,  at  Separation  Systems  Technology  to 
qualify  membrane  samples  for  long  term  storage  in  each  biocide.  The  purpose  of 
this  test  was  to  determine  what  effect,  if  any,  the  biocides  may  have  on  the  transport 
properties  of  the  membrane. 

5.  Installation  and  integration  of  several  element  test  vessels,  on  a  slip  stream,  in  the 
Orange  County  Water  District's  5,CXX).000  gallon  per  day  reverse  osmosis  plant 
operating  on  secondary  treated  municipal  waste  water.  Both  Filmtec  and  Fluid 
Systems  membrane  elements  were  operated  for  several  weeks  to  foul  and/or 
contaminate  the  membrane  with  microorganisms.  Subsequently,  the  membrane 
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was  removed  from  the  elements  and  placed  in  the  various  biocides  for  long  term 
storage.  At  the  end  of  storage  period,  the  membrane  samples  and  the  biocide 
solutions  were  analyzed  for  live  microorganisms  to  determine  the  effectiveness  of 
the  biocide. 

1.1  BIOCIDE  SELECTION 

The  selection  of  the  individual  biocides  for  this  study  was  determined  after  reviewing  the 

following  references; 

1 .  A  detailed  literature  search  including  a  review  of  membrane  related  biocides. 

2.  A  computer  data  base  search. 

3.  Contact  with  a  number  of  commercial  biocide  producing  companies. 

4.  Consultation  with  microbiology  researchers  at  several  universities. 

5.  Reference  to: 

Seymour  S.  Block,  Disinfection.  Sterilization  and  Preservation.  Lea  and  Febiger 
Press,  Philadelphia,  1983. 

6.  Consultation  with  Dr.  Harry  Ridgway,  chief  microbiologist  at  the  Orange  County 
Water  District,  on  the  operational  experiences  at  Water  Factory  21  >  a  5,000,000 
gallon  per  day  reverse  osmosis  plant  operating  on  secondary  treated  municipal 
waste  water  since  1972. 

7.  Consultation  with  Dr.  Charles  Moody  of  the  U.S.  Bureau  of  Reclamation. 

8.  A  review  of  several  commercial  seawater  reverse  osmosis  plant  hi.stohes  with  the 
plant  engineers. 

After  screening  a  large  number  of  candidates,  the  following  were  selected  for  evaluation; 

1.  Gamma  radiation: 

Types  of  ionizing  radiation  are  x-rays,  gamma-rays,  high  speed  electrons  (beta- 
rays),  protons  and  alpha-rays.  In  practice,  beta  -  rays  and  esproially  gamma-rays 
(usually  produced  from  a  cobalt  60  source)  are  employed.  Ionizing  radiation 
is  believed  to  exert  its  effect  by  bringing  about  single-strand  or  double-strand 
breakages  in  DNA,  the  latter  being  more  lethal.  In  order  to  establish  a  sterilizing 
dose  for  a  given  material,  one  must  be  able  to  balance  the  radiation  tolerance  of  a 
material  against  that  dose  of  radiation  considered  necessary  to  establish  sterility. 
For  relatively  inert  materials  such  as  plastics,  large  doses  can  be  used  with  relative 
impunity.  The  use  of  gamma  radiation  to  sterilize  hospital  supplies  such  as  plastic 
hypodermic  syringes,  sutures,  and  containers  is  the  main  commercial  application 
for  ionizing  radiation.  Thus,  it  follows  that  sterilization  of  spiral-wound  ROWPU 
reverse  osmosis  membrane  elements  by  gamma  radiation  is  a  very  promising 
candidate  for  evaluation. 


2.  Quaternary  ammonium  compounds: 

These  surface  active  agents  encompass  a  large  group  of  compounds  that  have 
widespread  use  as  sanitizing  and  disinfecting  agents.  The  quaternaiy  ammonium 
compounds  are  water-soluble  cationic  surface-active  agents  that  inhibit 
microorganisms  in  low  concentrations.  Although  the  quaternary  ammonium 
compounds  are  inherently  effective  biocides,  they  have  been  found  to  be 
incompatible  with  a  large  number  of  materials,  especially  anionic  compounds.  The 
latter  is  of  some  concern,  particularly  with  the  negatively  charged  Filmtec 
membrane.  To  neutralize  the  negative  charge  on  the  membrane  surface,  it  may  be 
necessary  to  increase  the  ionic  strength  of  the  biocide  solution  with  salts. 

Both  Cetyltrimethylammonium  p-toluene  sulfonate  and  benzalkonium  chloride 
(Cl  2,  H25,  N,  C9,H13,CI)  were  evaluated. 

3.  Ethylene  diaminetetraacetic  acid  (EDTA): 

Extensive  studies  on  mode  of  action  reviewed  by  Wilkenson  (1975)  relate 
essentially  to  metal  binding  by  EDTA,  especially  magnesium,  for  Pseudomonas 
species  in  general.  It  appears  that  the  outer  membrane  of  gram-negative  cells,  i.e., 
the  lipopolysaccharide,  is  structurally  stabilized  by  Mg**"**.  Removal  of  Mg*'"''  by 
EDTA  complexing  disorients  the  outer  membrane  exposing  the  thin  (one- 
molecuiar-iayer)  peptidoglycan  sacculus  to  environmental  insult,  including 
permeability  to  many  antimicrobial  agents. 

4.  Mixture  of  ethvlene  diaminetetraacetic  acid  (EDTA)  and  Quaternary  ammonium 

compounds: 

EDTA  has  been  demonstrated  to  increase  the  activity  of  benzalkonium  chloride 
against  gram-negative  organisms.  It  appears  that  EDTA  is  synergistic  with  these 
compounds.  The  effectiveness  of  EDTA  extends  the  utility  of  quaternary 
ammonium  compounds. 

5.  Benzoic  acid: 

Benzoic  acid  is  one  of  the  oldest  antimicrobial  compounds  that  has  been  used  in 
the  food  and  drug  fields.  Generally,  concentrations  of  0.1  to  0.5%  of  the  compound, 
incorporated  as  sodium  benzoate,  have  been  used  effectively.  The  advantageous 
features  are  low  toxicity,  low  price  and  ease  of  incorporation  or  formulation. 

Benzoic  acid  is  effective  against  bacteria  in  acid  media  at  a  level  of  0.15%  and  in 
neutral  media  at  0.2%  but  is  inactive  in  alkaline  media. 

6.  Boric  acid: 

The  undissociated  acid  is  the  active  form.  It  is  mainly  active  against  yeasts  with 
less  activity  against  molds. 

7.  Mixture  of  benzoic  acid  and  boric  acid  (Memstore): 

Memstore,  a  synergistic  system  based  on  a  benzoic  acid-boric  acid  mixture. 
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Mixture  of  methylchloroisothiazolinone  and  methvi  isothiazolinone: 

Kathon  CQ  is  a  mixture  of  methylchloroisothiazolinone  and  methyl  isothiazolinone. 
It  is  supplied  as  a  water  soluble  formulation.  Its  broad-spectrum  activity  and 
compatibility  with  other  materials  are  complemented  by  low  toxicity  at 
recommended  use  levels. 

9.  Mixture  of  olvcerin  and  sodium  bi^lfite: 

The  mixture  was  run  as  a  control,  since  Filmtec  ROWPU  elements  are  presently 
stored  in  this  solution. 

10.  Glutaraldehvde: 

Glutaraidehyde  was  run  as  a  control  since  Fluid  Systems  ROWPU  elements  are 
presently  stored  in  this  solution.  Glutaraidehyde  has  been  shown  to  exhibit 
potent  activity  against  a  range  of  fungi.  Vegetative  bacteria  are  readily  susceptible 
to  the  action  of  glutaraidehyde.  However,  there  are  reports  in  the  literature  of 
resistance  of  microorganisms  to  glutaraidehyde.  it  is  |X}ssible  that  the  latter  may  be 
attributed  to  contamination.  The  presence  of  various  types  and  amounts  of  organic 
and  inorganic  materials  as  well  as  changes  in  pH  may  lead  to  adsorption, 
alteration,  or  inactivation  of  the  disinfectant,  significantly  reducing  recommended 
effective  concentrations.  Also,  substandard  preparation  of  the  "activated” 
disinfectant,  contamination  of  solutions,  failure  to  replace  solutions  that  have 
deteriorated  on  standing,  or  even  dilution  of  residual  glutaraidehyde  solution  may 
all  modify  the  response  of  a  particular  species  to  the  disinfectant,  resulting  in 
possible  contamination.  Due  attention  should  therefore  be  exercised  in  the  use  of 
glutaraidehyde,  as  with  any  disinfectant,  to  avoid  such  occurrence. 

11.  Sorbic  acid: 

Sorbic  acid  was  introduced  as  a  preservative  in  recent  years  as  a  result  of  its 
history  as  a  safe  and  effective  fo^  additive.  It  is  more  effective  than  benzoic  acid 
as  an  antifungal  agent,  but,  like  benzoic  and  other  acids,  it  is  active  only  as  the 
undissociated  molecule.  It  has  been  shown  that  sorbic  acid  was  effective  against  a 
variety  of  soil  microorganisms  at  concentrations  of  0.05%  at  pH  5.1,  but  at  pH  6.0, 
0.20%  was  required  to  Inhibit  growth.  In  general,  it  appears  that  sorbic  acid  Is  an 
effective  preservative  for  acidic  formulations.  Various  investigators  have  examined 
the  interaction  between  sorbic  and  nonionic  surfactants,  it  was  generally  found 
that  sorbic  ac'd  retained  sufficient  activity  to  inhibit  bacterial  and  fungal  growth. 

12.  Salicylic  acid: 

Salicylic  acid,  or  o-hydroxybenzoic  acid,  is  a  white  crystal  that  dissolves  in  water  at 
aieveiof  0.2  g/IOOg  of  water  at  room  temperature.  Its  pKa  is  2.97.  Salicylic  acid 
reacts  with  proteins,  damaging  the  plasma  of  microbial  cells  and  probably 
interfering  with  enzyme  activity.  Ssdicylic  acid  interferes  with  pantothenic  acid 
formation,  which  is  necessary  for  msmy  organisms.  It  is  more  effective  against 
yeasts  and  molds  than  against  bacteria,  but  it  is  more  effective  against  bacteria 
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than  is  benzoic  acid.  Salicylic  acid  can  be  used  only  in  highly  acidic  environments 
because  of  its  dissociation  behavior  (dissociation  constant  of  1.07  x  10-3). 

13.  Mixture  of  olvcerin  and  rC9.  H10.  031  -  Proaard: 

A  commercial  mixture  of  glycerin  and  a  (C9,  H10,  03)  compound  sold  as  a 
membrane  preservative.  The  recommended  pH  is  5.5.  It  is  believed  that  the 
biocide  component  is  either  a  benzoic  acid  or  benzaldehyde  derivative. 

14.  1-Bromo-3-chloro-5.5-dimethvlhvdantoinfBCDMH): 

BCDMH  is  a  safe,  effective  alternative  to  chlorine-based  oxidizing  biocides  and 
non-oxidizing  biocides  for  microbiological  control  in  industrial  cooling  waters.  In 
water,  BCDMH  releases  the  active  bromine  disinfection  species,  hypobromous 
acid.  BCDMH  effectively  controls  bacterial,  algal,  and  fungal  slimes,  in  addition, 
it  is  registered  by  the  United  States  Environmental  Protection  Agency. 

15.  Formaldehyde  condensate:  2-Bromo-2-nitro-1.3-DroDane  diol.  (BNPD1: 

Many  preservatives  have  been  developed  whose  activities  are  based  on  the 
gradual  release  of  formaldehyde.  Such  products  retain  the  antimicrobial  properties 
of  formaldehyde  while  avoiding  the  odor  and  volatility  associated  with 
formaldehyde.  Among  those  compounds  that  have  antimicrobial  activity  only  after 
decomposition  are  those  based  on  putative  formaldehyde  release.  This  includes  a 
large  number  of  compounds,  both  cyclic  and  acyclic,  representing  a  diverse  array 
of  structures.  The  initial  reaction  in  the  decomposition  of  BNPD  in  aqueous 
solutions  results  in  the  liberation  of  2-bromo-2-nitroethanol  and  formaldehyde. 
Broad  spectrum  activity  is  an  import^t  requirement  for  an  antimicrobial.  BNPD  is 
highly  effective  against  gram  negative  and  gram  positive  bacteria.  BNPD  is  more 
effective  against  bacteria  than  against  fungi  and  yeasts.  However,  its  effectiveness 
against  the  latter  increases  at  higher  concentrations.  Where  fungal  contamination 
is  a  problem,  BNPD  can  be  used  in  conjunction  with  other  preservatives  to  effect 
control. 

16.  Mixture  of  benzalkonium  chloride  and  EDTA: 

A  mixture  of  these  compounds  is  reported  to  exhibit  synergistic  biocidal  effects. 


1.2  METHODS  AND  MATERIALS 

Polyetherurea  and  polyamide  thin-film  composite  membrane  samples  were  cut  from  both 
Fluid  Systems  and  Filmtec  spiral-wound  ROWPU  elements.  The  location  of  the  membrane 
samples  both  within  the  element  and  within  each  sheet  were  recorded.  On  a  given  strip  of 
membrane,  six  samples  were  removed  for  the  biocide  study.  Three  samples  were  tested 
in  reverse  osmosis  at  800  psi  applied  pressure  on  ASTM  synthetic  seawater.  A  minimum 
rejection  of  98.5%  was  required  to  qualify  the  membrane  samples  for  the  biocide  study. 
Subsequently,  the  three  alternating  samples  were  placed  into  various  concentrations  of 
the  selected  biocide  solutions  at  a  given  pH  and  stored  at  room  temperature  in  a  dark 
container.  A  sodium  bicarbonate-hydrochloric  acid  buffer  solution  was  employed.  The 
three  samples  stored  in  the  biocide  solutions  were  tested  under  the  same  aforementioned 
conditions  after  about  seventy  days  to  determine  if  the  membrane  transport  properties 
were  detrimentally  affected  by  the  biocides.  Seventeen  (17)  biocides,  including  gamma 
irradiation,  were  selected  for  study.  Results  of  these  studies  are  presented  below. 

2.0  GAMMA  IRRADIATION  STUDIES  FOR  MEMBRANE  STERILIZATON 

Radiation  sterilization  is  a  highly  reliable,  cost  competitive,  low-temperature  sterilizing 
process.  Two  types  of  ionizing  radiation,  gamma  and  beta,  are  generally  used  for  this 
application.  Contact  sterilizers  favor  gamma  radiation,  characterized  by  its  deep 
penetration  and  low  dose  rates,  over  beta  particles,  characterized  by  low  penetration  and 
high  dose  rates. 

Gamma  radiation  is  attractive  as  a  method  for  sterilizing  ROWPU  reverse  osmosis 
elements  since  the  elements  are  often  stored  for  several  years  before  use.  The  ROWPU 
elements  would  be  irradiated  soon  after  assembly  and  packaging  by  the  element 
manufacturer.  In  addition,  it  may  be  beneficial  to  incor|:x>rate  a  chemical  biocide  into  the 
element  packaging,  prior  to  irradiation,  as  an  additional  safeguard.  For  sterilization  in  the 
field,  the  latter  biocide  could  be  readministered. 

In  Phase  I  of  this  program,  the  effects  of  gamma  radiation  on  the  transport  properties  of 
both  Filmtec  and  Fluid  Systems  membranes  were  determined.  In  a  parallel  study,  the 
effectiveness  of  gamma  radiation  for  sterilization  was  determined  with  both  Filmtec  and 
Fluid  Systems  membranes  that  had  been  fouled  with  microorganisms  during  reverse 
osmosis  operation  on  munincipal  waste  water  at  Orange  County  Water  District. 

2.1  BENEFITS  AND  APPLICATIONS  OF  GAMMA  PROCESSING 

Gamma  processing  is  now  the  preferred  sterilization  method  of  all  major  medical 
companies  around  the  world.  Radiation  enables  the  sterilization  of  medical  products 
within  their  own  sealed  packaging.  Irradiation  generates  very  little  heat  and  is  considered 
a  cold  process,  permitting  the  sterilization  of  heat  sensitive  materials.  In  addition,  it  leaves 
no  harmful  residue. 

The  many  uses  of  irradiation  has  rapidly  expanded  to  include  the  sterilization  or 
decontamination  of  some  pharmaceutical  materials  and  containers,  laboratory  supplies, 
cosmetic  materials,  containers  and  applicators,  various  food  packaging  products,  and 
food  itself. 
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2.2  MECHANISM 


The  nucleic  acids  and  proteins  present  in  ail  micro-organisms  are  each  adversely  affected 
by  gamma  rays  emitted  in  the  radioactive  decay  of  cobalt-60.  However,  the  disruption  of 
nucleic  acids,  which  contain  information  essential  for  growth,  is  substantially  more  crucial 
that  the  disruption  of  proteins.  The  most  critical  nucleic  acid,  DNA,  contains  the  blue  print 
for  future  generations  within  its  exact  structure.  Therefore,  any  disruptive  effects  of 
ionizing  radiation  on  life,  focuses  on  damage  done  to  DNA. 

The  principal  effect  of  intensive  gamma  ray  exposure  on  DNA  is  depolymerization.  In  this 
reaction,  it  is  essential  that  both  nucleotide  strands  are  ruptured,  since  repair  enzymes 
can  regenerate  the  complete  DNA  helix  from  the  information  present  on  a  single  strand. 
The  ionizing  radiation  environment  also  interacts  with  the  base,  sugar,  and  phosphate 
units  of  the  nucleotide.  Disruption  of  the  base  units,  the  most  sensitive  portion  of  the 
nucleotide,  can  lead  to  intrastrand  or  interstrand  cross  links  in  the  DNA  (biologically 
inactive  structures). 

In  addition  to  the  direct  kill  mechanism,  indirect  effects  significantly  contribute  to  the 
demise  of  DNA.  These  effects  are  dependent  on  the  presence  of  water  and  oxygen. 

Water  is  dissociated  in  the  presence  of  ionizing  radiation,  forming  hydroxyl  radicals. 

These  radicals  attack  the  bases  and  also  extract  hydrogen  from  the  sugar  units  which 
ultimately  results  in  scissions  of  sugar-pho^hate  bonds,  irradiation  under  aerobic 
conditions  increases  the  extent  of  damage  to  DNA.  Formation  of  peroxy  radicals 
promotes  breakage  of  the  deoxyribose-phosphate  bond. 

At  an  absorbed  dose  of  2-3  Mrads,  only  a  small  fraction  of  the  linking  bonds  is  ruptured. 
However,  for  a  DNA  molecule,  an  absorbed  dose  of  2-3  Mrads  causes  approximately  10 
to  the  5th  chain  scissions,  a  sufficient  amount  to  kill  all  micro-organisms  in  a  packaged 
product  and  preclude  enzyme  repair  processes. 

2.3  RADIATION  PROCESSING  FACILITIES 

An  irradiation  facility  consists  of  a  cobalt  60  energy  source,  an  irradiator  building  with  a 
processing  room,  a  material  handling  system,  and  a  warehouse.  The  products  to  be 
irradiated  are  transported  into  and  out  of  the  processing  room  on  an  automated  conveyor 
system  and  in  their  shipping  containers.  The  irradiation  process  is  extremely  safe  and 
does  not  make  materials  radioactive.  In  fact,  irradiated  goods  can  be  safely  handled  and 
used  immediately  after  treatment.  The  irradiation  processing  industry  is  governed  by  strict 
and  comprehensive  safety  regulations.  As  a  result,  extensive  safety  features  are  built  into 
each  system. 

2.4  GUIDELINES  FOR  VALIDATING  THE  GAMMA  STERILIZATION 
PROCESS 

The  AAMI  guidelines  for  gamma  sterilization  of  medical  devices  lists  five  basic  steps. 
These  serve  to  validate  the  minimum  radiation  dose  required  to  ensure  that  the  product 
and  package  content  are  completely  sterile.  The  five  steps  are: 
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1 .  Materials  Compatibility 

2.  Dose  Setting 

3.  Product  Loading  Pattern 

4.  Dose  Distribution  Pattern 

5.  Cycle  Timer  Setting 

In  the  Phase  I  program  we  were  only  concerned  with  (1)  and  (2). 

Each  polymer  reacts  differently  to  ionizing  radiation,  it  is  important  to  verify  that  the 
maximum  dose  likely  to  be  administered  will  not  have  a  detrimental  effect  on  the  transport 
properties  of  the  membranes.  Thus,  membrane  samples  were  irradiated  to  the  highest 
dose  likely  to  be  encountered  during  routine  processing;  to  date,  the  highest  dose  that 
the  membranes  were  exposed  was  2.6  Mrads. 

The  chances  of  one  organism  surviving  after  irradiation,  decreases  logarithmically  with 
increasing  dosage.  However,  it  is  important  to  take  into  account  microbial  population 
characteristics  which  define  its  pre-sterilization  bioburden.  Relevant  characteristics 
include; 

1.  The  magnitude  of  the  population,  and 

2.  The  resistance  properties  of  the  population  to  radiation. 

A  higher  minimum  dose  will  be  required  for  membranes  with  a  higher  bioburden  that  for 
membranes  with  a  lower  bioburden.  Most  of  these  factors  can  be  overcome  simply  by 
using  an  "overkill"  dose  level.  This  term  typically  applies  to  a  minimum  dose  level  of  2.5 
Mrads.  To  validate  the  "overkill"  level,  it  is  common  to  employ  a  test  procedure  known  as 
the  modified  Kilmer  Method  in  which  a  give  number  of  membranes  are  irradiated  at  1.01  + 
0.05  Mrads.  Following  irradiation,  a  membrane  sterility  test  is  performed.  Results  fall  into 
three  basic  categories: 

1 .  A  yield  of  no  surviving  organisms  validates  the  2.5  Mrad  dose, 

2.  A  yield  of  one  survivor  requires  a  re-test,  or 

3.  A  yield  of  two  or  more  survivors  suggests  the  need  to  evaluate  and  correct  those 
factors  in  the  production  process  causing  a  high  bioburden. 

2.5  EXPERIMENTAL  RESULTS 

Polyetherurea  and  polyamide  thin-film  composite  membrane  samples  were  taken  from 
both  Fluid  Systems  and  Filmtec  spiral-wound  ROWPU  elements,  respectively.  The 
location  of  the  membrane  samples  both  within  the  element  and  within  each  sheet  were 
recorded.  On  a  given  strip  of  membrane,  six  samples  were  removed  for  the  gamma 
radiation  study.  Three  samples  were  tested  in  reverse  osmosis  at  800  psi  applied 
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pressure  on  ASTM  synthetic  seawater;  a  minimum  of  98.5%  rejection  was  required  to 
qualify  the  membrane  samples  for  the  irradiation  study.  The  three  alternating  membrane 
samples  were  packaged  in  a  sealed  polyethylene  bag  for  subsequent  exposure  to 
irradiation.  The  membranes  were  gamma  irradiated  at  various  dose  levels  and 
temperatures  as  follows: 

1.  2.6  Mrads  at  60“C 

2.  2.5  Mrads  at  ambient  temperature  (Cooled) 

3.  2.1  Mrads  at  60*0 

4.  1.6  Mrads  at  60*C 

Three  sets  of  membranes  from  bo*h  Fluid  Systems  and  Filmtec  were  irradiated  under 
each  of  the  aforementioned  conditions;  each  set  of  membrane  contained  three  Individual 
samples.  In  total,  seventy  two  (72)  membrane  samples  were  irradiated.  After  irradiation, 
the  membranes  were  tested  in  reverse  osmosis  at  the  same  conditions  as  the  controls.  A 
summary  of  the  results  of  the  study  are  presented  in  Table  1 .  A  summary  of  the  individual 
test  results  are  detailed  in  Table  2;  the  individual  test  results  are  given  in  Appendix  A  and 
B. 

These  studies  have  shown  that  there  is  limited  deterioration  of  the  Filmtec  polyamide 
membrane  upon  exposure  to  gamma  radiation.  Fluid  Systems  membranes,  on  the  other 
hand,  degraded  significantly. 

It  Is  well  known  that  the  Fluid  Systems  polyetherurea  membrane  is  both  chemically  and 
physically  less  durable  than  the  Filmtec  polyamide  membrane.  In  the  presence  of  Ionizing 
radiation,  water  is  dissociated  to  form  the  hydroxyl  radical.  It  is  likely  that  the  degradation 
of  the  membrane  is  related  to  the  presence  of  the  hydroxyl  radical.  In  the  future,  it  may  be 
necessary  to  include  a  radical  scavenger  in  the  aqueous  environment  of  the  membrane. 

In  a  parallel  study,  biofilms  were  formed  on  the  surfaces  of  both  Fluid  Systems  and 
Filmtec  membranes  In  spiral  elements  that  were  operated  for  several  months  on  a 
municipal  waste  water  feed  at  the  Orange  County  Water  District's  Water  Factory  -  21 
5,000,000  gallons  per  day  reverse  osmosis  plant.  Subsequently,  the  biofouled 
membranes  were  remov^  from  the  elements,  cut  into  rectangular  sections  measuring 
approximately  4"  x  12",  place  in  sealed  plastic  bags  and  irradiated  under  different 
conditions.  A  control  sample  was  left  unirradiated.  The  inactivation  of  reverse  osmosis 
biofilm  bacteria  by  gamma  irradiation  is  shown  in  Figure  1 . 

Following  irradiation,  the  membrane  surfaces  were  scraped  with  a  sterile  razor  blade  to 
remove  biofilm  bacteria.  The  servings  were  resuspended  in  5.0  mL  of  sterile  buffer 
solution  and  the  number  of  surviving  cells  per  mL  determined  by  plating  appropriate 
dilutions  onto  R2A  agar  growth  medium.  Air-bom  contamination  resulting  from  scraping 
and  related  handling  was  probably  responsible  for  the  two  instances  where  a  very  low 
number  of  bacteria  were  directed  following  irradiation.  These  low  values  were  based  on 
the  appearance  of  a  single  colony  on  a  plate.  It  can  be  concluded  that  gamma  irradiation 
produced  a  total  kill  of  the  biofilm. 


In  summary,  these  results  are  very  promising.  Gamma  radiation  promises  to  be  an 
excellent  method  for  sterilizing  ROWPU  elements  and  will  be  conducted  during  Phase  II. 

2.6  GAMMA  STERILIZATION  COSTS 

Pricing  schedules  for  gamma  irradiation  of  ROWPU  elements  is  based  on  the  tote  size 
and  loading.  A  tote  contains  the  ROWPU  elements  while  it  moves  through  the  radiation 
room.  The  tote's  internal  dimensions  are  20"  X  50"  X  36".  Thus,  approximately  15 
ROWPU  elements  could  be  placed  in  a  single  tote.  The  charge  for  a  single  tote,  for  2.5 
Mrads  minimum  dosage,  is  $39.00.  On  this  basis,  the  sterilization  cost  per  elements 
would  be  in  the  order  of  $3.00.  Special  handling  charges  such  as  refrigeration,  p^let 
wrapping,  etc.  would  be  additional.  Thus,  the  cost  of  sterilization  by  gamma  irradiation  is 
competitive  with  chemical  biocides. 
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MICROBIAL  EFFECTIVENESS  OF  GAMMA  IRRADIATION  AND  ITS  EFFECT  ON  THE 
TRANSPORT  PROPERTIES  OF  FLUID  SYSTEMS  AND  FILMTEC  THIN-FILM  COMPOSITE 
MEMBRANES  USED  IN  THE  U.S.  ARMY  ROWPU  DESALINATION  UNITS 
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Table  2 

RADIATION  STERILIZATION:  EXPERIMENTAL  CONDITIONS  AND  CRITICAL  MEASUREMENTS 
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Table  2  (Cent.) 

RADIATION  STERILIZATION:  EXPERIMENTAL  CONDITIONS  AND  CRITICAL  MEASUREMENTS 
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Inactivation  of  RO  Membrane  Biofilm  Bacteria  By  Gamma  Irradiation 
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Figure  1  •  Inactivation  of  Reverse  Osmosis  Biofilm  Bacteria  by  Gamma  Irradiation 


3.0  MEMBRANE  COMPATIBILITY  TESTING  WITH  FIFTEEN 
CANDIDATE  BIOCIDAL  AGENTS 


3.1  BACKGROUND/EXPERIMENTAL  APPROACH 

Antimicrobial  agents  may  adversely  affect  membrane  integrity  and/or  performance.  In 
order  to  test  for  this  possibility,  1 .5  x  3.5  inch  rectangular  sections  of  membrane  were 
removed  from  new  Fluid  Systems  and  Filmtec  spiral-elements  and  performance  rated  in 
reverse  osmosis  tests  for  initial  water  flux  and  salt  rejection  at  800  psig  on  a  synthetic 
seawater  feed  solution.  A  corresponding  set  of  membranes  samples  were  immersed  in 
fifteen  different  candidate  biocidal  agents,  or  biocide  combinations,  at  ambient 
temperature  for  up  to  three  months.  Low.  medium  and  high  concentrations  of  the  biocidal 
agents  in  buffered  solutions  were  used  in  the  immersion  tests.  Tests  were  performed  in 
triplicate.  These  tests  were  performed  using  aseptic  techniques  to  eliminate  the  potential 
for  microbial  regrowth  and/or  metabolic  processes.  Sterile  control  membrane 
preparations  were  incubated  under  identical  conditions  in  the  buffered  solution,  but 
without  added  antibicidal  agent. 

After  the  membranes  have  soaked  for  the  appropriate  duration,  the  water  flux  and  salt 
rejection  of  all  membrane  samples  are  determined  in  the  same  reverse  osmosis  test  at 
800  psig  on  a  synthetic  seawater  feed  solution.  Any  significant  difference  in  the  pre-soak 
and  post-soak  performance  values,  when  compared  with  the  untreated  control 
preparation,  can  be  interpretated  as  an  effect  of  the  biocidal  agent  on  the  membrane. 

3.2  RESULTS 

A  summary  of  the  pre-soak  and  post-soak  reverse  osmosis  performance  results  are 
presented  in  Table  3.  Growth  prevention  is  expressed  as  "minimum  inhibitory 
concentration"  (MIC),  i.e.,  the  highest  biocide  dilution  that  results  in  complete  growth 
inhibition  (see  Section  6.0).  Detailed  performance  data  sheets  for  each  individual  test 
described  in  Table  3  are  shown  in  Table  4. 

Extreme  care  was  taken  in  removing  the  membrane  samples  from  the  spiral  elements  to 
minimize  physical  damage.  The  elements  were  flushed  with  a  50%  glycerin  solution  prior 
to  dissection  to  lubricate  the  membrane  against  spacer  screen  damage.  This  is 
particularly  important  for  Fluid  Systems  membranes  since  it  well  known  that  these 
membranes  are  very  delicate  on  the  thin  film  surface  and  are  easily  damaged.  There  is 
also  some  concern  about  membrane  damage  induced  by  the  O-ring  of  the  test  cell  during 
reverse  osmosis  testing.  Ideally,  a  study  of  this  type  should  be  conducted  with  spiral 
elements  to  minimize  and/or  eliminate  these  variables.  Thus,  some  variation  in 
membrane  performance,  particularly  salt  rejection,  can  be  expected  due  to  membrane 
damage  by  excessive  handling. 

In  addition  to  the  fifteen  biocides,  a  control  solution  without  biocide  was  evaluated  to 
establish  a  baseline  variation  in  test  performance.  The  results  of  this  test  are  given  in 
Table  4.  The  average  change  in  water  flux  and  salt  rejection  for  the  Fluid  Systems 
membrane  was  .2  gfd  and  -0.4%,  respectively.  The  average  change  in  water  flux  and 
salt  rejection  for  the  Filmtec  membrane  was  +2.0  ^d  and  -0.13%,  respectively.  Thus,  any 
significant  change  in  membrane  transport  properties,  before  and  after  immersion  in 
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Table  3  (Cent.) 

MICROBIAL  EFFECTIVENESS  OF  CANDIDATE  CHEMICAL  BIOCIDES  AND  THEIR  EFFECT  ON  THE 
TRANSPORT  PROPERTIES  OF  FLUID  SYSTEMS  AND  FILMTEC  THIN-FILM  COMPOSITE  MEMBRANES 

USED  IN  THE  U.S.  ARMY  ROWPU  DESALINATION  UNITS. 

(EMBRANE  IDENTIFICATION  STORAGE  CONDITIONS  MICROBIAL  MEMBRANE  TRANSPORT  PROraRTIES  CAh^DAre  TOR 


Table  3  (Cont.) 

MICROBIAL  EFFECTIVENESS  OF  CANDIDATE  CHEMICAL  BIOCIDES  AND  THEIR  EFFECT  ON  THE 
TRANSPORT  PROPERTIES  OF  FLUID  SYSTEMS  AND  FILMTEC  THIN-FILM  COMPOSITE  MEMBRANES 

USED  IN  THE  U.S.  ARMY  ROWPU  DESALINATION  UNITS. 


MICROBIAL  EFFECTIVENESS  OF  CANDIDATE  CHEMICAL  BIOCIDES  AND  THEIR  EFFECT  ON  THE 
TRANSPORT  PROPERTIES  OF  FLUID  SYSTEMS  AND  RLMTEC  THIN-FILM  COMPOSITE  MEMBRANES 

USED  IN  THE  U.S.  ARMY  ROWPU  DESALINATION  UNITS. 
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STATIC  STORAGE  OF  FLUID  SYSTEMS  AND  HLMTEC  COMPOSITE  MEMBRANES  AS  CANDIDATE  CHEMICAL  BIOCIDE 

SOLUTIONS  EXPERIMENTAL  CONDITIONS  AND  CRITICAL  MEASUREMENTS 
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STATIC  STORAGE  OF  FLUID  SYSTEMS  AND  FILMTEC  COMPOSITE  MEMBRANES  AS  CANDIDATE  CHEMICAL  BIOCIDE 

SOLUTIONS  EXPERIMENTAL  CONDITIONS  AND  CRITICAL  MEASUREMENTS 
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biocides,  must  be  greater  than  the  baseline  test  control.  This  variation  in  membrane 
performance,  particularly  Fluid  Systems  membrane,  may  be  due  to  membrane  damage 
caused  by  handling.  In  nearly  every  case,  the  loss  in  rejection  exhibited  by  Fluid  Systems 
membrane  after  biocide  exposure  exceeded  that  of  the  control. 

Several  quaternary  ammonium  compounds  were  selected  for  evaluation  since  this  class 
of  materials  has  been  shown  to  be  an  effective  biocide.  These  compounds  carry  a  net 
positive  charge  and,  depending  on  the  magnitude  of  the  charge,  can  interact  with  some 
reverse  osmosis  membranes.  The  thin-film  composite  membrane  removed  from  the  Fluid 
Systems  elements  has  an  aliphatic/aromatic  polyetherurea  thin  film  while  the  membrane 
removed  from  the  Filmtec  element  has  a  fully  aromatic  polyamide  thin  film;  the  Fluid 
Systems  membrane  surface  is  near  neutral  while  the  Filmtec  membrane  surface  carries  a 
slight  negative  charge  in  the  form  of  carboxyl  groups.  Thus,  it  was  not  totally  unexpected 
that  Filmtec  membrane  showed  a  severe  loss  in  water  flux  after  storage  in  quaternary 
ammonium  compounds  such  as  benzalkonium  chloride  and  cetyltrimethylammonium  p- 
toluene  sulfonate.  (See  Table  3).  The  water  flux  of  the  Fluid  Systems  membrane,  on  the 
other  hand,  was  not  affected.  Nevertheless,  more  investigations  should  be  conducted. 
Various  types  of  quaterna^  ammonium  compounds  should  be  evaluated  at  various  ionic 
strengths;  by  varying  the  ionic  strength  of  the  biocide  solution  it  may  be  possible  to 
minimize  or  eliminate  the  charge  interaction  of  the  biocide  with  the  membrane. 

Two  commercial  biocide  solutions,  Memstore  from  King  Lee  Chemicals  (sodium 
benzoate/sodium  borate)  and  Progard  from  Argo  Scientific  (glycerin/C9,  H10,  03), 
produced  uncertain  results  which  appear  to  adversely  affect  the  membranes.  However, 
with  commercial  biocides,  the  solutions  were  used  at  the  prescribed  pH  and  concentration 
as  designated  by  the  supplier.  Thus,  only  three  membrane  samples  were  used.  In  all 
other  tests,  three  samples  were  used  for  each  of  three  concentrations  for  a  total  of  nine 
samples.  These  tests  with  commercial  biocides  should  be  repeated  in  Phase  II  with  a 
greater  number  of  samples  and/or  with  membrane  in  spiral  elements. 

Formaldehyde,  a  very  effective  biocidal  agent,  has  been  used  in  the  reverse  osmosis 
industry  for  years.  Unfortunately,  formaldehyde  is  a  hazardous  material  that  can  cause 
severe  health  problems.  For  these  reasons,  membrane  manufacturers  have  switched  to 
glutaraldehyde,  a  dialdehyde,  which  is  somewhat  less  hazardous  due  to  its  lower  vapor 
pressure.  Glutaraldehyde  is  used  as  a  preservative  for  the  Fluid  Systems  membrane.  For 
this  reason,  glutaraldehyde  was  included  in  the  list  of  candidate  biocides  for  this  study. 
While  glutaraldehyde  did  not  affect  the  transport  properties  of  the  Fluid  Systems 
membrane,  it  drastically  lowered  the  water  flux  of  the  Filmtec  membrane  to  an 
unacceptable  level.  Clearly,  glutaraldehyde  is  not  an  acceptable  candidate  for  the 
Filmtec  membrane. 

A  mixture  of  sodium  bisulfite  and  glycerin  is  used  as  a  storage  biocide  for  the  Filmtec 
membrane.  Accordingly,  this  biocidal  mixture  was  evaluated  in  this  study.  The  results 
would  suggest  that  this  biocide  should  qualify  for  further  evaluation  during  Phase  II  of 
this  program. 

Substituted  isothiazolinone,  Kathon,  appears  to  be  acceptable  for  both  membranes  even 
though  the  water  flux  was  somewhat  lower  for  the  Filmtec  membrane  than  desired.  This 
material  should  be  evaluated  more  extensively  during  Phase  II.  Kathon  is  a  readily 
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available  commercial  biocide  currently  used  as  a  reverse  osmosis  membrane 
preservative. 


Both  ethylenediaminetetracetic  acid  (EDTA)  and  an  EDTA-sodium  benzoate  mixture  had 
little,  if  any  effect,  on  the  transport  properties  of  either  Fluid  Systems  or  Filmtec 
membranes.  These  materials  are  excellent  candidates  for  further  study. 

Bromonitropropane  diol  lowered  the  water  flux  of  the  Filmtec  membrane  by  about  50%. 

^  Based  on  this  observation,  it  does  not  appear  to  warrant  further  study  as  a  general  biocide 

for  either  Fluid  Systems  or  Filmtec  membr^uies. 

4.0  SCREENING  TESTS  OF  EXPERIMENTAL  BIOCIDES  USING 
BIOFOULED  FLUID  SYSTEMS  AND  FILMTEC  MEMBRANES 

*  4.1  BACKGROUND/EXPERIMENTAL  APPROACH 

The  experimental  strategy  involved  determination  of  whether  a  particular  biocidal  agent, 
or  combination  of  agents,  was  able  to  prevent  regrowth  of  bacteria  in  biofilms  associated 
with  reverse  osmosis  membrane  coupons.  Regrowth  was  determined  by  visual 
S  inspection  of  test  tube  cultures  (each  containing  a  fragment  of  a  biologically  fouled 

reverse  osmosis  membrane  -t-  growth  medium)  for  turbidity  after  an  appropriate  period  of 
incubation.  Biocides  tested  in  dilute  R2A  broth  (Reasoner  and  Geldreich,  1987),  a 
complex  organic  medium  designed  to  support  the  growth  of  a  wide  variety  of  environ¬ 
mental  bacteria,  including  those  which  might  be  associated  with  fouled  reverse  osmosis 
m  membrane  surfaces  (Ridgway.  1988).  Biocides  were  defined  as  effective  only  if  they 

completely  prevented  microbial  growth  and  turbidity  development  in  the  broth  cultures. 
However,  microbial  activity  within  the  biofilm  itself  was  not  explored  using  this  approach. 

4.2  EXPERIMENTAL  PROTOCOL 

P  Fourteen  different  biocidal  agents  (or  biocide  combinations)  were  tested  over  a  wide 

range  of  concentrations  to  determine  their  relative  effectiveness  in  suppressing  the  growth 
of  bacteria  associated  with  reverse  osmosis  biofilms.  Biofilms  were  formed  on  the 
surfaces  of  both  Fluid  Systems  poiyetherurea  and  Filmtec  aromatic  polyamide  thin-film 
composite  reverse  osmosis  membranes  that  had  been  operated  on  pretreated  municipal 
^  (activated-sludge  effluent)  feedwater  at  Water  Factory  21  (Orange  County  Water  District, 

*  Fountain  Valley,  CA.)  for  a  period  of  approximately  two  months. 

Ten  different  concentrations  of  each  biocide  solution  were  prepared  in  duplicate  in  two¬ 
fold  dilution  series  ranging  from  1 :2  to  1 :1024.  The  diluent  used  was  R2A  broth  (complex 
bacteriological  growth  medium)  diluted  1 :5  with  the  pH's  adjusted  appropriately  for  each 
I  biocide.  To  each  tube,  5.0  mi  of  the  biocide  stock  working  solution  was  added  to  the  first 

tube  and  two-fold  dilutions  were  prepared  from  this  tube.  Duplicate  control  preparations 
containing  no  biocide  were  included  with  each  dilution  series. 

Stock  working  solutions  of  biocides  were  prepared  using  ultrapure  (18  megaohm)  water 
and  their  pH's  adjusted  according  to  the  following  schedule.  Each  stock  biocide  solution 
'  was  filter  sterilized  and  stored  in  sterile  plastic  containers. 


I 
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BiOCIDE  STOCK  WORKING  SOLUTION 


m  BIOCIDE  I.D.  LABEL 


Sodium  Benzoate,  1.0% 

EDTA,  1.0% 

Sodium  Benzoate/EDTA,  1.0% 

Salicylic  Acid,  0.4% 

Sorbic  Acid,  0.2% 

Benzalkonium  Chloride/EDTA,  1.0% 

Glutaraidehyde,  6.0% 

Benzalkonium  Chloride,  1.0% 

Substituted  Isothiazoiinone,  1.0% 

Bromochlorodimethyi  Hydantoin,  200  mg/I 
Cetyltrimethylammonium  p-toluene 
sulfonate,  0.1% 

Sodium  Bisulfite,  2.0% 

Sodium  Benzoate/Sodium  Borate.  1.0% 

Bromonitropropane  diol,  1 .0% 

The  biofouled  reverse  osmosis  membranes  were  cut  into  rectangular  sections  measuring 
approximately  1-  x  2-cm  and  a  single  such  fragment  was  added  to  each  test  tube  in  the 
series  (including  controls).  The  tubes  were  incubated  at  30*’C  with  agitation  (200  rpm)  for 
up  to  18  days.  The  presence  (+)  or  absence  (•)  of  visible  turbidity,  indicating  growth  or  no 
growth,  respectively,  was  recorded  after  four  and  eighteen  days  of  incubation. 

4.3  RESULTS 

Results  of  the  biocide  screening  tests  are  summarized  for  Filmtec  and  Fluid  Systems 
membranes  in  Tables  5-8  and  in  Figures  2-4.  Because  some  of  the  biofilm  bacteria  grew 
slowly,  a  two  to  three  week  incubation  time  was  preferred  (compared  to  shorter  times)  to 
obtain  conclusive  results.  Some  test  tubes  which  were  clearly  negative  (i.e.,  no  visible 
growth)  after  the  initial  four  or  six  day  incubation  period,  converted  to  positive  (i.e.,  visible 
growth)  after  14-18  days  incubation.  Thus,  a  minimum  14  day  incubation  time  will  be 
employed  in  all  future  biocide  growth-inhibition  tests. 

The  "minimum  inhibitory  concentrations"  (MIC  values)  used  for  the  fourteen  biocides 
tested  are  summarized  in  Tables  5-8  and  Figure  2.  The  biocides  which  exhibited  the 
greatest  degree  of  growth  inhibition  included: 

EDTA  (1%  wt./Vol.)  working  solution) 

Sodium  Benzoate/EDTA  mixture  (1%  wt./vol.  each) 

Benzalkonium  Chloride/EDTA  mixture  (1%  wt./vol.  each) 

Glutaraidehyde  (6%  wt./vol.) 

Benzalkonium  Chloride  (1%  wt./vol.) 

Substituted  Isothiazoiinone  (1%  wt./vol.) 

Cetyltrimethylammonium  p-toluene  sulfonate  (0.1%  wt./vol.) 

The  above  agents  all  inhibited  microbial  re-growth  at  final  dilutions  of  1 :256  or  more. 


5.0  A 

5.0  B 

5.0  C 

5.0  D 

5.0  E 

5.0  F 

5.0  G 

7.0  H 

7.0  I 

7.0  J 

7.0  K 

7.0  L 

5.5  M 

6.0  N 
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The  least  effective  biocides  included: 

Salicylic  Acid  (0.4%  wt.A/oi.) 

Sorbic  Acid  ( 0.2%  wt./voi.) 

Bromochior(^imethyi  Hydantoin  (200  mg/I) 

Each  of  these  agents  resulted  in  growth  inhibition  only  up  to  dilutions  of  1 :4.  Memstore, 
the  sodium  benzoate/sodium  borate  mixture  (1%  wt.^ol.),  exhibited  growth  inhibition  only 
up  to  a  1 : 8  dilution. 

The  "molar  activity"  of  each  biocide  is  presented  in  Figures  3  and  4  (Molar  activities 
shown  in  Figure  4  are  log  values).  Molar  activity  was  defined  as  the  quotient  of  the 
observed  MIC  for  a  particular  compound  divided  by  the  molarity  of  the  stock  solution  for 
the  same  compound.  Thus,  the  molar  activity  values  presented  in  Figure  3  represent 
biocide  activity  expressed  on  a  "per  molecule"  basis,  thereby  allowing  direct  comparison 
of  activity  between  different  biocides.  Interestingly,  Kathon  )^elded  the  highest  molar 
activity  followed  by  cetyltrimethylammonium  p-toluene  sulfonate,  EDTA,  benzalkonium 
chloride  +  EDTA,  benzalkonium  chloride  and  sodium  benzoate  +  EDTA,  respectively.  The 
relatively  high  molar  activity  of  the  divalent  cation  chelating  agent  EDTA  combined  with  its 
comparatively  ease  of  handling  and  low  environmental  toxicity  suggests  that  this 
compound  and  its  many  chemical  analogs  should  be  tested  more  thoroughly  in  a  Phase  1 1 
effort. 

Interestingly,  biocide  activity  appeared  to  be  generally  greater  (higher  MIC's)  using  the 
Fluid  Systems  polyetherurea  membrane  than  the  Filmtec  polyamide  membrane.  The 
reason  for  this  difference  is  not  clear  at  this  time  and  deserves  further  investigation  during 
Phase  ll.  it  is  possible  that  the  size  and/or  qualitative  composition  (i.e.,  type  of  bacteria)  of 
inoculum  was  somewhat  different  for  the  two  types  of  RO  membrane,  although  both 
membranes  were  operated  on  the  same  feedwater  for  the  same  amount  of  time  (about 
two  months)  at  Water  Factory  21 .  Nevertheless,  different  membrane  types  used  in  this 
study.  During  the  Phase  II  effort  the  amount  of  biofilm  associated  with  different  membrane 
elements  will  be  quantified  prior  to  using  these  membranes  to  challenge  experimental 
biocides. 

The  least  effective  biocides  included  salicylic  acid,  sorbic  acid,  and  bromochloradimethyl 
hydantoin.  Each  of  these  agents  resulted  in  growth  inhibition  only  up  to  dilutions  of  1  ;4  or 
less.  Memstore  exhibited  growth  inhibition  only  up  to  a  dilution  on  the  Filmtec  membrane 
and  showed  no  detectable  activity  at  any  dilution  on  the  Fluid  Systems  membrane. 
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Table  5 


|Raw  Biocide  MIC  Data  for  FilmTec  Polyamide  Membrar^e 


Biocide  Diiution  Factor  f+  =  Growth 
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Table  6 


Raw  Biocide  MIC  Data  for  Fluid  Systems  Polyetherurea  Membrane 
Biocide  Dilution  Factor  =  growth) 


Biocide 


8 


16 


32  64 


1 


128  256 


512 


1024 


con 


BICX^IDE  LEGEND  FOR  TABLES  5  AND  6 

con  =  control  (no  biocide  addition) 

A  s  Sodium  Benzoate.  1% 

B  =EDTA,  1% 

C  =  Sodium  Benzoate/EDTA,  1% 

D  =  Salicylic  Acid.  0.4% 

E  =  Sorbic  Acid.  0.2% 

F  =  Benzalkonium  Chlorlde/EDTA.  1% 

G  s  Glutaraldehyde.  6% 

H  =  Benzalkonium  Chloride.  1% 

I  =  Kathon.  1% 

J  =  Bromochlorodimethyl  Hydantoln.  200  mg/I 
K  =  Cetyltrimethammonium  p-toluene  Sulfonate.  0.1% 
L  =  Sodium  Bisulfite.  2% 

M  =Memstore.  1% 

N  =  Bromonitropropanediol.  1% 

NA  =  Not  Available 
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Table? 


MIC  Values  and  Molar  Activities  of  Biocides  Tested  Against  Filmtec  Polyamide 

Membrane 


Biocide 


Stock  %  Mol.  Wt.  Molarity  MIC"  Molar 


l! 


Na/benzoate 


EDTA 


Na/benzoate +EDTA  1.0 


salicylic  acid 


sorbic  acid 


benzalkonium/CI 
+  EDTA 


glutaraldehyde 


benzalkonium/CI 


I 

Kathon  1.0 


bromochlorodi- 
methyl  hydantoin 


cetyltrimethylam- 
monium  p-toluene 
sulfonate 


Na/bisulfite 


Memstore 


Progard 


bromonitropropane*  1.0 
diol 


a  Molecular  weight  shown  is  an  average  of  component  molecular  weights. 

b  MIC = ’minimal  inhibitory  concentration’,  I.e.,  the  highest  biocide  dilution  that  resulted  in 
complete  growth  inhibition. 

c  ’Molar  Activity’  refers  to  observed  biocide  activity  (MIC)  expressed  per  mole  of  biocide. 
Molar  activity  is  computed  by  dividing  the  MIC  by  the  molarity  of  the  stock  biocide 
solution. 

d  Commercial  product  diluted  to  80%  strength  for  working  stock.  Concentration  of  active 
ingredient  was  unknown. 
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Tables 


MIC  Values  and  Molar  Activities  of  Biocides  Tested  Against  Fluid  System 

Polyetherurea  Membrane 


Biocide 

Stock  % 

Mol.  Wt. 

Molarity 

MIC° 

Molar 

Activity** 

Na/benzoate 

1.0 

144.1 

8 

116 

EDTA 

1.0 

372.2 

0.0269 

64 

2379 

Na/benzoate + EDTA 

1.0 

258* 

0.0388 

32 

825 

salicylic  acid 

0.4 

138.12 

0.2896 

2 

6.9 

sorbic  acid 

0.2 

112.13 

0.179 

4 

22.3 

benzalkonium/CI 
+  EDTA 

1.0 

324* 

0.0309 

256 

8285 

glutaraldehyde 

6.0 

100.12 

0.599 

64 

107 

benzalkonium/CI 

1.0 

276 

0.0362 

256 

7072 

Kathon 

1.0 

? 

? 

64 

? 

bromochlorodi- 
methyl  hydantoin 

0.02 

241 

0.00083 

NA^ 

NA 

cetyttrimethylam- 
monium  p-toluene 
sulfonate 

0.1 

455.7 

0.00219 

16 

7306 

Na/bisulfite 

2.0 

104 

0.192 

8 

41.7 

Memstore 

1.0 

? 

? 

NA** 

NA 

Progard 

80.0' 

166 

? 

8 

? 

bromonitropropane- 

diol 

1.0 

200 

0.050 

32 

640 

a  Molecular  weight  snSwriTsUi  average  of  componenTmoIecular  weights. 


b  NA  s  no  biocide  activity  evident  at  lowest  test  dilution  (1:2). 

c  MIC -’minimal  inhibitory  concentration’,  i.e.,  the  highest  biocide  dilution  that  resulted  in 
complete  growth  inhibition. 

d  ’Molar  Activity’  refers  to  observed  biocide  activity  (MIC)  expressed  per  mole  of  biocide. 
Molar  activity  is  computed  by  dividing  tfte  MIC  by  the  molarity  of  the  stock  biocide 
solution. 

e  Commercial  product  diluted  to  80%  strength  for  working  stock.  Concentration  of  active 
ingredient  unknown. 


Biocide  Effectiveness:  MIC  Data 


Figure  2  -  MIC  Values  of  Test  Biocides 


Biocide  Effectiveness:  Molar  Activity 


(000 1.x)  AjjAjiov  JBIOI/m 
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Figure  3  -  Molar  Activities  of  Biocides 


Biocide  Effectiveness;  Molar  Activity 


I 
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Figure  4  -  Molar  Activities  Expressed  on  a  Log  Scale  (Biocides  Codes  Same  as  in  Figure  2) 


5.0  SUMMARY  AND  CONCLUSIONS 


The  objectives  of  the  six-month  Phase  I  feasibility  program  were  to  identify  existing  and 
novel  antimicrobial  agents  (i.e.,  biocides)  for  preservation  of  reverse  osmosis  membrane 
elements  used  in  the  ROWPU  systems  and  to  determine  the  feasibility  for  biocide 
testing  and  performance  evaluation.  These  objectives  were  met  and  will  provide  an 
excellent  foundation  for  follow-on  Phase  II  work;  the  latter  would  be  considerably  more 
thorough  and  extensive. 

the  program  focused  on  Fluid  Systems  and  Filmtec  thin-film  composite  membranes 
currently  used  in  all  the  armed  services  ROWPU  units.  The  candidate  biocides  selected 
for  evaluation  were  based  on  their  reported  disinfection  activities,  known  or  suspected 
effects  on  reverse  osmosis  membrane  Integrity  and  performance,  safety  and 
environmental  properties,  chemical  stability  and  shelf  life,  ease  of  handling,  commercial 
availability  and  cost. 

In  total,  sixteen  candidate  chemical  biocide  systems  were  evaluated  at  various  exposure 
levels  for  biocidal  effectiveness  and  for  possible  adverse  effects  on  the  transport 
properties  of  both  membrane  types.  Several  of  the  candidate  biocide  systems, 
particularly  the  ethylenediaminetetraacetic  acid  based  systems,  met  all  the  objectives 
required  for  a  biocide.  That  is,  exert  no  effect  on  the  transport  properties  of  either 
membrane,  chemically  stable  for  a  long  shelf  life,  commercially  available  in  solid  form  at 
low  cost,  non-toxic  to  humans,  and  environmentally  acceptable.  Also  included  among 
the  chemical  biocides,  as  a  standard  for  comparison,  were  several  commercial  biocide 
systems.  None  of  these  systems  met  all  of  the  objectives. 

Gamma  irradiation  was  also  evaluated.  In  order  to  establish  a  sterilizing  dose  for  the 
membranes,  it  was  necessary  to  balance  the  radiation  tolerance  of  the  membranes 
against  the  dose  of  radiation  considered  necessary  to  establish  sterility.  It  was 
demonstrated  that  the  membranes  could  be  radiated  as  levels  required  for  complete  kill 
without  serious  damage  to  the  membranes.  This  method  is  particularly  attractive  for 
sterilizing  packaged  spiral-wound  membrane  elements ,  soon  after  manufacture,  for 
long-term  storage  by  the  armed  services.  Further,  It  would  be  possible  to  radiate  the 
elements  in  the  pre&ence  of  a  suitable  chemical  biocide  such  as  ethylenediamine¬ 
tetraacetic  acid.  Subsequently,  the  chemical  biocide  could  be  used  alone  for 
sterilization,  without  gamma  irradiation,  in  the  field  following  ROWPU  operations. 

Based  on  the  success  of  this  program,  it  is  recommended  that  development  of  a  biocide 
system  for  ROWPU  membrane  elements  be  continued  on  a  follow-on  Phase  II  program; 
the  potential  for  success  is  excellent. 


6.0  RECOMMENDATIONS 


It  is  recommended  that  the  Phase  i  feasibility  study,  described  in  this  report,  be 
continued.  Even  though  the  this  program  was  very  brief,  i.e.  six  months,  the  study 
provides  and  excellent  foundation  for  future  development.  The  recommended 
program  should  be  considerably  more  thorough  and  extensive  and  extend  the 
evaluation  of  gamma  irradiation,  chemicsd  biocides  and  methodologies  for  element 
preservation. 

A  follow-on  program  would  result  in  a  biocide  for  the  armed  services  that  would  protect 
spiral-wound  membrane  elements  from  microbiological  fouling  and  decomposition 
during  long-term  storage.  The  biological  agents  would  be  environmentally  safe  and 
effective  at  inactivating  microorganisms  associated  with  membrane  surfaces  without 
compromising  membrane  performance. 

An  overall  strategic  for  biocide  testing  and  evaluation  is  illustrated  in  Figure  5.  A  list  of 
"potential  biocides"  would  be  compiled  based  upon  information  obtained  from  various 
sources,  including  Phase  I  results.  For  example,  the  divalent  cation-chelating  agents 
such  as  ethylenediaminetetraacetic  acid  (EDTA)  and  related  chemical  analogs  appear 
to  be  a  very  promising  group  of  "potential  biocides”  for  membrane  storage 
applications.  This  group,  in  addition  to  its  normal  chelating  ability,  have  been  found  to 
be  immune  to  bacteria  or  molds  and  have  shown  wide  uses  in  foods,  medical  and 
pharmaceutical  applications. 

An  excellent  test  for  rapidly  screening  potential  new  biocides  for  antimicrobial  activity 
is  the  swatch  ("growth")  test  which  was  employed  during  this  program.  While  simple  in 
concept  and  execution  (see  Figure  6).  this  cost  effective  test  did  provide  useful 
preliminary  information  concerning  the  relative  effectiveness  of  biocidal  agents  in 
suppressing  microbial  growth  of  reverse  osmosis  biofiim  bacteria.  Thus,  this  test 
would  be  retained  in  a  follow-on  development  program. 

A  second  biocide  screening  test  is  based  on  the  application  of  a  recently  discovered 
fluorescent  redox  dye  that  can  be  used  to  rapidly  and  directly  (i.e.,  microscopically) 
assess  the  viability  of  bacteria  comprising  an  attached  biofilm  ( Figure  7).  The  dye  is 
referred  to  as  CTC  (cyanditoiyi  tetrazoiium  chloride)  and  has  been  employed  in  recent 
years  in  studies  of  the  electron-transport  activity  of  Ehrlich  Acsites  tumor  cells 
(Stellmach,  1984:  Stellmach  and  Severin,  1987).  Researchers  in  the  Biotechnology 
Research  Department  at  the  Orange  County  Water  District,  Fountain  Valley,  CA.  have 
recently  employed  CTC  for  determining  the  metabolic  (i.e.,  repirometric)  activity  of  free- 
living  (i.e.,  planktonic)  and  surface-associated  environmental  bacteria.  Viable  bacteria 
are  recognized  in  microscopic  preparations  by  the  intracellular  deposition  of  a 
fluorescent  insoluble  CTC-formazan  having  an  emission  maximum  at  approximately 
602  nm  (excitation  wavelength  =  402  nm).  Significantly,  CTC  was  found  to  be  useful 
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for  determininci  cellular  viability  in  blofilms  following  (formaldehyde)  treatment  (Figure 
8). 

Two  kinds  of  reverse  osmosis  biofilms  can  be  utilized  in  the  CTC  screening  tests  (also 
referred  to  here  as  the  "direct  microscopic  method”).  First,  strips  of  previously 
biofouled  reverse  osmosis  membranes  are  place  in  different  biocide  dilutions  for 
various  periods  of  time  ("contact  time").  Following  exposure  to  the  biocide,  the  strips 
are  rins^  briefly  in  a  dilute  phosphate  buffer  solution  and  transferred  to  a  nutrient- 
amended  CTC  solution  for  staining,  after  which  red-fluorescent  (i.e.,  actively  respiring) 
bacteria  can  be  enumerated  microscopically  using  ultra-violet  optics. 

in  an  alternative  approach,  glass  microscope  slides  can  be  coated  with  uitrathin  films 
of  polymer  of  which  the  membrane  is  composed,  i.e.,  cellulose  acetate  or  polyamide 
thin-film  composite  membranes(  see  Figure  7).  The  polymer  coated  slide  are  placed 
in  a  pH-buffered  flow  stream  (recirculated)  containing  specific  fouling  bacteria  (or  a 
microbial  consortium)  and  a  surface  biofilm  allowed  to  form.  The  length  of  time 
allowed  for  biofiim  formation  ranges  from  several  hours  to  several  days  depending  on 
the  biofilm  thickness  required.  The  slides  are  then  exposed  to  biocide  dilutions  for 
various  times,  rinsed,  stained  with  CTC  to  mark  remaining  viable  bacteria  and  finally 
examined  microscopically.  The  DNA-binding  fluorochrome  2,4,  diamidino-2- 
phenylindole  (OAIP;  Coleman,  1980;  Porter  and  Feig,  1980)  can  also  be  used  to 
counterstain  the  CTC-treated  slides  so  that  the  ”total”bacterial  numbers  can  be 
quantified  in  the  same  preparations  used  to  count  viable  bacteria.  Using  this 
technique,  it  is  possible  to  directly  enumerate  not  only  viable  (i.e.,  red-fluorescing 
respiring)  bacteria,  but  also  non-viable  (blue-fluorescing)  cells.  Biocide  effectiveness 
can  then  be  expressed  in  terms  of  the  percentage  inactivation  on  a  biofilm  population. 

In  addition  to  chemical  biocides,  gamma  irradiation  appears  very  promising  both  alone 
and  in  combination  with  a  chemical  biocide.  Gamma  irradiation  looks  particularly 
promising  for  long-term  storage.  That  is,  sterilization  of  the  element  in  it's  storage 
container  immediately  after  being  manufactured.  Gamma  irradiation  of  membrane 
samples,  and  spiral-wound  elements,  should  be  used  in  conjunction  with  free  radical 
scavengers  to  minimize  membrane  damage.  This  would  allow  higher  radiation  doses 
which  are  more  effective  in  killing  bacteria.  The  premise  is  that  the  membrane 
manufacturers  would  irradiate  elements  in  the  presence  of  a  suitable  biocide  for  the 
long-term  element  storage  by  the  military.  In  addition,  this  biocide  would  be  used  in 
the  field  for  sterilization  of  the  elements  following  ROWPU  operation. 
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Proposed  Experimental  Approach  for  Phase  II 


Figure  5  -  Proposed  Biocide  Screening  and  Evaluation  Flow  Diagram  (Overall  Approach) 


Figure  6  -  "Growth  Screening  Method"  for  Determining  Reiative  Microbicidal  Effectiveness 
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Figure  7  >  CXjtline  of  "Direct  CTC  Microscopic  Method”  for  Rapid  Bioicide  Screening 


Effect  of  Formaldehyde  on  Bacterial 

Survival  in  a  Marine  RO  Biofilm  (by  CTC  Method) 
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BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  37.2a.fefl» 

MEMBRANE  SHEET  # 
MEMBRANE  LD.  #  _2 


TEST  # 


Ei-EMgWl 

728-22. 


TEST  DATE;  10  I  3  /  91 
PRESSURE:  800 

FLOW  RATE:  nCoB 

TEMPERATURE:  ^3.g 

FEED  CONDUCTIVITY;  ^ 
FEED  pH:  liff _ 


START  TIME:  _ L 

FINISH  TIME;  _ L 

ELAPSED  TIME:  _ 
COLLECTION  TIME: 

DATA  TAKEN  BY:_ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

{%) 

1 

1 

Ml 

1.20  X  18.3  =  2».%»x  0.724  = 

J5^ 

a&n. 

2 

3 

ML 

/.2Z  X  18.3  =  22.32*  0.724  = 

MeJL 

540 

*??•» 

3 

5 

io>3  - 

/-3<jc>  X  18.3  =  24.89x  0.724  = 

AVG. 

JBA 

-5feQ. 

33A. 

.2S..0 

Wi  I  oiv’i  I  illwci  jjmji  i  liiftiuf jollm 


RADIATION  DATE;  /  /  91 

RADIATION  LEVEL; _ M 

TEST  DATE:IQ/M/  91 

PRESSURE: _ BOO  _ 

FLOW  RATE;  _ 

TEMPERATURE;  82 

FEED  CONDUCTIVITY;  CrOO 
FEED  pH: _ jLfi _ 

CELL  SAMPLE  MLS  MLS/MIN 

1  2  5  2  f-04  X 

2  4  ^.4  1.28  X 

«  JaS.  * 


MRADS 


BUFFER:. 


_pH: _ 


START  TIME; _ Q 

FINISH  TIME; _ 15 

ELAPSED  TIME: _ 

COLLECTION  TIME;. 


DATA  TAKEN  BY;. 


AREA  TEMP. 
CORR.  CORR. 


GFD 

COND. 

(umhos) 

REJECTION 

(%) 

14.*; 

12Q 

11./. 

QlO. 

^■7 

18.2 

2KL 

sea. 

..Usjte... 

..m 

3sa. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  fluid  f=.Vf;TigHS  TEST  #  45 

ELEMENT  #  ^i7B(SMAe  gLEMeKrr,K?EvJ 

MEMBRANE  SHEET  #  S72B-23 _ 

MEMBRANE  LD.  it  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST 

DATE: 

91 

START 

TIME: 

.1220 

PRESSURE: 

Dsi 

FINISH 

TIME: 

_ 1520 

FLOW 

RATE: 

som 

ELAPSED  TIME:  1  O 

hr. 

TEMPERATURE: 

C 

COLLECTION 

TIME:  ^.n 

min. 

FEED 

FEED 

CONDUCTIVITY: 
dH:  1,^ 

(^fCQO  .umhos 

DATA 

TAKEN 

BY: 

CELL 

SAMPLE  MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umhos)  (%) 

1 

1 

1.12.  X  18.3  =  = 

.. 

490 

99.2 

2 

3 

5JL. 

l.04  X  18.3  =  19.0^ X 

J±Q. 

670 

-291L 

3 

5 

I.Q4  X  18.3  =  19j0^x  /7.^38  a 

14.0 

M£X1. 

■29..P 

AVG.  ■ 

.X±± 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE!  /  /  91 


RADIATION  LEVEL: _ ^MRADS 

TEST  DATE:ifi/l4/  91 

PRESSURE: _ ftpQ _ psi 

FLOW  RATE:  0.(oP> _ gpm 

TEMPERATURE: _ ^1.5 _ C 

FEED  CONDUCTIVlTY!<ix?,QOQ  umhos 
FEED  pH: _ 


BUFFER: _ pH: _ 

START  TIME:  IQ40 _ 

FINISH  TIME!  11^^ 

ELAPSED  TIME:  _ hr. 

COLLECTION  TIME:  min. 

DATA  TAKEN  BY:__JCJ1 _ 


CELL  SAMPLE  MLS 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

5.0 

LOO  X 

18.3  a  IP,.^  0J£O  a 

J±2l. 

■130 

-23A 

(o.lo 

1.2)Z  X 

18.3  =24.ife  X  onSD  a 

.380. 

I.5B  X 

18J  a2S:25*0.1«C>  = 

I9.7 

HOP 

98.2 

AVG. 

..IK?... 

.2i2a 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  372a(:s 

MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  __ 


TEST  # 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  10/  3  /  91 

PRESSURE: 

FLOW  R^ATE: 
TEMPERATURE;  ^ 
FEED  CONDUCTIVITY:  ^ 
FEED  pH;  "7. 


START  TIME:  _ L. 

FINISH  TIME:  _ U 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


DATA  TAKEN  BY: 
[P.  GFD  CO 


CELL  SAMPLE  MLS  MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

1  1  UA  X  18.3  =  22£^x  0.738  =  ..l^d 

2  3  £u2.  1Q±  X  18.3  =  iiQ2x  am  = 

3  s  AJA  X  18.3  =  zm.x  or3&  =  . 

avg.  ..JS.4 


COND. 

(umhos) 

.5Sa 

jSZO. 


REJECTION 

(%) 

.22J. 

.OSJL 

33:Z 


GAMMA  RADIATION) 

k  y-'i'WTrv’w-i  'rrt  ri 


BIOCIDE; _ N/A _ CONC.;_Jv^A. 

IMMERSION  IN  BIOCIDE: 91 
TOTAL  TIME  IN  BIOCIDE;  fJ/A  DAYS 


91 

Ldays 


TEST  DATE;iQ/M/  91 

PRESSURE: _ PQQ _ psi 

FLOW  RATE;  ■■Q.feB _ gpm 

TEMPERATURE:____^2 _ C 

FEED  CONDUCTIVITY:  CoOfOClO  umhos 
FEED  pH;  TP _ 


,_BUFFER:_  -Ulk _ pH:J4A _ 

REMOVAL  FROM  BIOCIDE:Z_/-/91 


START  TIME;  12.20 

FINISH  TIME:  /8?2Q 

ELAPSED  TIME;  I.C 

COLLECTION  TIME: _ 5. 

DATA  TAKEN  BY; 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

(o.S 

X 

18.3  =  23r^x  QJIpS  =  10.2 

36>Q 

-9B.4 

fo.lo 

A3Lx 

18.3  =Z4.l<0x  0.74:5  =  16.5 

fioo 

-^.7 

JAL 

IAA  X 

18.3  0,74:5  =  20.1 

AVG. 

JIDQ 

333. 

S8.2 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  fluiO  SVSTg^MS  TEST  #  Si 

ELEMENT  If  _ 

MEMBRANE  SHEET  #  3n2f^-23^ _ 

MEMBRANE  LD.  #  _ 


:ONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST  DATE:  /Q/  7  /  91 

PRESSURE:  _ psi 

FLOW  RATE:  O.CcF; _  gpm 

TEMPERATURE:  ^  ^ _ C 

FEED  CONDUCTIVITY:  QCxD  umhos 

FEED  pH:  7.4g _ 


START  TIME:  1020 _ 

FINISH  TIME:  lIZO 

ELAPSED  TIME:  1.0 _ hr. 

COLLECTION  TIME:__5:^I___inin. 

DATA  TAKEN  BY:  A.  V.b.L. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

2a 

I.l4  X  18.3  =2D.f^Y  Q.filO  = 

noQ. 

2 

3 

jjz.  X  18.3  am  » 

.(OoQ. 

282 

3 

5 

50. 

1.02.  X  18.3  =  iR&IxO.ftlO  = 

AVG. 

16.1 

.1(0^. 

JCeO. 

.(cm. 

^.2 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE:  /  /  91 


RADIATION  LEVEL:  2.ln  MRADS 

TEST  D ATE: IUJU  91 

PRESSURE:  9O0  _ _ psi 

FLOW  RATE: 

TEMPERATURE:  C 

FEED  CONDUCTlVlTY;gjO.Og?P  umhos 
FEED  pH:  "7.  ^ _ 


BUFFER: _ pH: _ 

START  TIME:__J!225 _ 

FINISH  TIME: 

ELAPSED  TIME:  i.O _ hr. 

COLLECTION  TIME:  FT-O _ min. 

DATA  TAKEN  BY; _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

1 

2 

I./2.  X 

18.3  =  UbSOx  D.Ry57  = 

aUz 

-28(2 

2 

4 

(o.'h 

[Ml  X 

18.3  =  25.Cifox  = 

7<^Q 

3 

6 

7.1 

lii. 

18.3  s2(«.3f5x  /).8.57  = 

(^2.6) 

C/2/2P) 

AVG. 

.620. 

C  )*C?0AMT\T'/  h>OT  iNdLUOeP 


REJECTION 

(%) 


M  ft- 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  Puwn  f^Vf^TgM5;  TEST  #  S3 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  .672^-53 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA 


IRRADIATfC:; 


TEST  DATE:  lO  /  2  I  91 

PRESSURE:  _ psi 

FLOW  RATE:  D./hP _  gpm 

TEMPERATURE:  _ C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  1.45 


START  TIME:  I^IS 


FINISH  TIME:  | 

4  IS- 

ELAPSED  TIME: 

..LO  - 

hr. 

COLLECTION  TIME: 

-5..0  -  .. 

_ min. 

DATA  TAKEN  BY:_ 

A.V.V.L. 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

to.2G 

1.25  X  18.3  =  22.87  X  0,74>5  = 

i25L 

.221 

2 

3 

/■/^  X  18.3  =  21.23x  0nf(]5  = 

I6?.2 

.2212 

3 

5 

JLL. 

1.42.  X  18.3  =  2S22*  0.1(o5  = 

AVG. 

ia.9 

J22. 

.110.- 

.leSO. 

38.Q. 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE:  /  /  91 

RADIATION  LEVEL:  2.6  MR  ADS 

TEST  DATE:Ji/±y  91 

PRESSURE: _ fkJO  _ psi 

FLOW  RATE:  0. 1D  _ gpm 

TEMPERATURE:  ZP, _ C 

FEED  CONDUCTIVITY;  {hO/TTG  umhos 
FEED  pH;  1.5 _ 


BUFFER: _ pH; _ 

START  TIME;  090C> _ 

FINISH  TIME;  ir)00  _ 

ELAPSED  TIME;  I.Q  hr. 

COLLECTION  TIME:  5^.0  min. 

DATA  TAKEN  BY: _ 


CELL  SAMPLE  MLS  MLS/MIN  AREA  TEMP.  GFD  COND.  REJECTION 

CORR.  CORR.  (umhos)  (%) 

1  2  1.5  —  X  18.3  S  — -  X  -  =  -  1200  —  - 

2  4  .SiS.  I.l^  X  18.3  =  •21.99x0.090  =  19.2  9B.fo 

ro.2.  1 24  X  18.3  *  22.^ X  O.&^o  =  20.Z  &10 

AVG.  .93jIp., 


3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  PLOip^ysTgMS  TEST  #  54 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  ^2 

MEMBRANE  I.D.  #  ^7^^ -54 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST 

DATE; 

10  ll 

/  91 

START 

TIME: 

PRESSURE:  _ 

POO 

Dsi 

FINISH 

TIME: 

FLOW 

RATE;  . 

_ or 

70  nom 

ELAPSED  TIME:  !  D 

_hr. 

TEMPERATURE: 

C 

COLLECTION 

TIME:  eb.O 

.min. 

FEED 

CONDUCTIVITY; 

!  OOTi  umho8 

FEED 

pH;  _ 

7.45 

DATA 

TAKEN 

BY; _ krr 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umbos) 

(%) 

1 

1 

JZJL 

AA£l  X  l«-3  =2L^X 

= 

.321. 

2 

3 

CbA. 

Ml  X  18.3  =  12>5Sx  (MieS  = 

15.0 

302. 

3 

5 

3^ 

X  18.3  =  25:2§I  0.1^5  = 

34Cl. 

22lL 

AVG. 

.523. 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE; 


91 


RADIATION  LEVEL;  2.5  MR  ADS 

TEST  DATE;Jfi/S/  _ 

PRESSURE: _ gOQ _ psi 

FLOW  RATE;___fiJ__ _ gpm 

TEMPERATURE;  .^1  C 

FEED  CONDUCTIVITY;  A£>  7^bO  umho. 
FEED  pH;  77 _ 


BUFFER; _ pH: _ 

START  TIME; _ L4^ _ 

FINISH  TIME;  /525 

ELAPSED  TIME;  hO _ hr. 

COLLECTION  TIME;  5.0 _ min. 

DATA  TAKEN  BY; _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

2 

J3l 

l«4fe  X 

18.3  =  2fc.TZx  Q.'19!S  = 

2I.^ 

mi 

2 

4 

\3iLx 

18.3  =  23.79x  = 

18.9 

ML 

3 

6 

:l2L 

X 

18.3  =  -  X  -  = 

- - 

JQ30 

— 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  n  uin  sVf^Tg-M.^  TEST  #  5^ 

ELEMENT  #  9n2^ _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST  DATE:  lOl  fi/  91 
PRESSURE:  ?>>nn 

FLOW  RATE: 

TEMPERATURE:  32.*? 


_psi 
.  «pm 


START  TIME:  _ 
FINISH  TIME: 
ELAPSED  TIME: 


JfL 


Ln. 


.hr. 

min. 


FEED 

FEED 

CONDUCTIVITY: 
pH:  _  7.4 

^L,£>J2Q.. 

_ umhos 

DATA 

TAKEN 

BY: _ _ 

CELL 

SAMPLE  MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND. 

REJECTION 

CORR. 

CORR. 

(umhos) 

(%) 

1 

1 

It 

18.3  =2/^lx 

a25Z  = 

840 

26.e> 

2 

3 

8.1 

UsZ.  X 

18.3  =  2*).b6x 

= 

2Z2l 

JQCL 

3 

5 

L52.  X 

18.3  =  ZTPSx 

QJSZ  = 

20.9 

.200 

M5. 

AVG. 

.fica. 

JBJ. 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE:  /  /  91 


RADIATION  LEVEL:  2. 1  MRADS 

TEST  DATE: JL/I8/  91 

PRESSURE: _ psi 

FLOW  RATE;  0//>9  ypm 

TEMPERATURE:  2ft.S _ C 

FEED  CONDUCTIVITY:  38.000  nmhoa 
FEED  pH: _ 


BUFFER: _ pH: _ 

START  TIME:  /05D _ 

FINISH  TIME:  i/gO _ 

ELAPSED  TIME;  Ln _ hr 

COLLECTION  TIME:  ^.<D _ min 

DATA  TAKEN  BY:  A.M.OM. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

8.3 

/.fefo  X 

18.3 

=  30.38x  0>g73  * 

26.5 

(ggP 

MJ. 

2 

4 

AL 

J  Jeit  X 

18.3 

=:29.foSx  0.673  = 

■^5.9. 

\50P 

-27.4 

3 

6 

AD. 

I  L)0  X 

18.3 

g  29.2ftr  0873  a 

-?.5t4g 

ilCO 

ALL. 

AVG. 

.L7D0 

-SiL. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  S12A 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  ■ 


TEST  # 


•LlJCH  i  1 13  IfilCl  mi 


TEST  DATE;  \0  /  &  /  91 

PRESSURE:  _ »CC 

FLOW  RATE:  n.7 

TEMPERATURE:  .^2 

FEED  CONDUCTIVITY;  ^ 
FEED  pH;  T.4 _ 


.psi 

gpm 

_C 


START  TIME:  _ i£ 

FINISH  TIME:  Jj, 

ELAPSED  TIME:  _ 

COLLECTION  TIME;. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

X  18.3  =28.<)l_x  O.ltoB  = 

22.1 

ICO 

9g.9 

2 

3 

1.00  X  18.3  =:22.9^ont^  = 

25.2 

ISO 

3 

5 

0X2. 

X  18.3  =  2?;2gx  ontcS  = 

AVG. 

23.2 

002. 

..750. 

3BD. 

LOSESIDJ^ 


RADIATION  DATE;  /  /  91 

RADIATION  LEVEL: _ M 

TEST  DATEtlUl&/  91^ 

PRESSURE: _ SSSQ. _ 

FLOW  RATE;  O-TZ. _ 

TEMPERATURE;  2g> _ 

FEED  CONDUCTIVITY; 

FEED  pH;  7.9 _ 

CELL  SAMPLE  MLS  MLS/MIN 

1  2  fl.e  1.1^  X 


_MRADS 


BUFFER: _ 


_ pH: _ 


START  TIME: _ Ui 

FINISH  TIME;  l4 

ELAPSED  TIME: _ 

COLLECTION  TIME: 


DATA  TAKEN  BY:. 


AREA  TEMP. 
CORR.  CORR. 


GFD 

COND. 

(umhos) 

REJECTION 

(%) 

■2.0.1 

MeCXL 

SLZ- 

2(eA.. 

noo 

-2LL- 

21.  S 

i^<x> 

n(e. 

.25..^.. 

.ISfeZ 

.27.5.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER;  g^N^-rgM<;  TEST  #  ^ 

ELEMENT  #  ^1ZP> _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST  DATE:  tO  !  3  !  91 

PRESSURE:  _ SOD _ psi 

FLOW  RATE:  0.~7 _  gpm 

TEMPERATURE:  _ C 

FEED  CONDUCTIVITY:  onT)  umhaa 

FEED  pH:  7.-^ _ 


START  TIME:  /540 _ 

FINISH  TIME:  /<i>4<0 

ELAPSED  TIME:  1.0  hr. 

COLLECTION  TIME:  fi.n _ min 

DATA  TAKEN  BY:  .T. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

1.62  X  18.3  =  2n.9fhi  ss 

2Z3. 

mz 

jaas 

2 

3 

m. 

UcSl  *  18.3  =a£04x  0.825  = 

88g 

3 

5 

R4 

/Ynft  X  18.3  =  .%.74x  s 

AVG. 

25.4 

24.4> 

■Sjg 

311. 

3&S 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: 


91 


RADIATION  LEVEL: _ MR  ADS 

TEST  DATEiJjjiO/  91  . 

PRESSURE: _  COO _ psi 

FLOW  RATE:  O.nO  ~ _ gpm 

TEMPERATURE:  27 _ C 

FEED  CONDUCTIVITY:  Sfi  umhos 

FEED  pH: _ 2lJ8 _ 


BUFFER: _ pH: _ 

START  TIME:  f4Z5  _ 

FINISH  TIME:  /g2g 

ELAPSED  TIME: _ LQ. _ hr. 

COLLECTION  TIME;  min. 

DATA  TAKEN  BY;  K.T. _ 


CELL 

1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

102* 

18.3  =31.11  X  d925  =  28.8 

jeeo 

-3^ 

1.^8  X 

18.3  =>2a3lx  =  28A.. 

1800 

13. 

t.S^  X 

18.3  =2a56x/3L925  =  2to.4 

3,7.?.  ■ 

avg.  .21.3.. 

.1755 

3U>. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUIO  SVS71EMS  TEST  #  ^4 

ELEMENT  #  ^£31^ _ _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  37.^-/^ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRAniATiniv 


TEST 

DATE; 

/O/  21/ 

91 

START 

TIME; 

lO^nn 

PRESSURE;  _ 

dch _ psi 

FINISH 

TIME: 

/nnn 

FLOW 

RATE;  . 

- sDm 

ELAPSED  TIME:  t.n  hr 

TEMPERATURE; 

C 

COLLECTION 

^  min 

FEED 

CONDUCTIVITY; 

mntin« 

FEED 

pH;  _ 

7.S 

DATA 

TAKEN 

BY;  A.V.D.L. 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umbos)  (%) 

1 

1 

JJQ_  X  18.3  =2L21*  = 

.35a  .224 

2 

3 

iiiJL 

122  X  18.3  S  22.33*  a  := 

■12a- 

-220 

3 

5 

^.4 

/.28  X  18.3  =  2.3.42a  0.ftg7  = 

.ana  astjn 

AVG.  - 

.1%Z. 

..&2S  .aas 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRAniATION 

RADIATION  PATE;  /  /  91 


RADIATION  LEVEL;  L<^  MRADS 

TEST  DATE;j|i/j2/  91 

PRESSURE; _ pal 

FLOW  RATE; _ _ gpm 

TEMPERATURE;  C 

FEED  CONDUCTIVITY;  nr>r>  umho. 
FEED  dH;  ^.<0 


BUFFER; _ pH; _ 

START  TIME;  /2.0S _ 

FINISH  TIME;  _ 

ELAPSED  TIME; _ UQ _ hr. 

COLLECTION  TIME;  mt« 

DATA  TAKEN  BY;  _ 


CELL 

1 

2 


SAMPLE 

2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

(a&. 

l^x 

18.3  =24.8?xft.SP7,5'a 

22.6) 

■  IZQP 

1.4^  X 

18.3  =2^.12x0.907^= 

24.a 

I4o0 

97^ 

X 

18,3  =2fiL25xoq07g  = 

zzs 

laoo 

.ry-vB 

AVG. 

2B.7. 

iScQ. 

SL&. 

3 


4 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  6g 
MEMBRANE  SHEET  # 
MEMBRANE  LD.  #  : 


TEST  # 


n30->! 


TEST  DATE:  IQ/  / 
PRESSURE: 

FLOW  RATE:  /O  T 

TEMPERATURE:  2S 

FEED  CONDUCTIVITY: 
FEED  pH:  _ 2. 


-P«> 

-  «pn* 
_C 
umhos 


START  TIME:  _ | 

nmSH  TIME:  _ I 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 

DATA  TAKEN  BY:_/ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

1 

MB  X  18.3  a  21.59  X  0.041  a 

J8J_ 

J0QDL 

98.6 

2 

3 

A3. 

0.2JP  X  18.3  a  lS.T4x  Q,&fl  a 

13.2 

420 

3 

5 

5.B 

/./to  X  18.3  a  2/.23x  a 

AVG. 

n.9 

J522. 

.5£IO. 

.SitiS 

i  Silvia 


RADIATION  DATE;  /  /  91 

RADIATION  LEVEL;  /.^o  MRADS 


BUFFER:.. 


.pH: _ 


TEST  DATEilUW  91 

PRESSURE: _ SQQ. _ 

FLOW  RATE;  n.~70 

TEMPERATURE: _ 2~7 

FEED  CONDUCTIVITY;  ^7  <OQl 
FEED  dH;  7.^ _ 

CELL  SAMPLE  MLS  MLS/MIN 


— P«* 

_ gpm 

_ C 


START  TIME: _ L 

FINISH  TIME; _ L 

ELAPSED  TIME: _ 

COLLECTION  TIME: 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
P.  GFD  O 


4.1  094  X  18J  a  I7.20X  0  925  s  15.9 

1.^  X  i«j  =  2319%  0325  =  22.0 

5-5  I.IO  X  18.3  a  20.13  X  0925  a  I3.il? 

avg. 


COND. 

(umhos) 

■Ito 

.802 

.jSIS. 


REJECTION 

(%) 

?e.i 


3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  fluid  .«sv.srEH«>  TEST  #  un 

ELEMENT  #  SE3730 _ 

MEMBRANE  SHEET  #  3730-  7 _ 

MEMBRANE  LD.  #  A730-^7 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST  DATE: 
PRESSURE:  ^ 

\0/2l/ 

_ psi 

START 

FINISH 

TIME: 

TIME; 

/5|3 

_ I4L3 _ 

FLOW 

RATE: 

_ o 

nc> 

_  gpm 

ELAPSED  TIME:  1  .P 

hr. 

TEMPERATURE: _ 2 

_ C 

COLLECTION 

TIME: 

min. 

FEED 

CONDUCTIVITY; 

ss,ooo 

; _ umhos 

FEED 

pH: _ 

DATA 

TAKEN 

BY: 

CELL 

SAMPLE  MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos) 

w 

1 

1 

L2£lx 

18.3  =23.42*  D.T9S  = 

_8]Q. 

sas 

2 

3 

L23.  X 

18.3  =  23.42*  On?f>  - 

.no. 

mx 

3 

5 

i.Xlp  X 

18.3  =  23.06a  D,796‘  = 

J&3. 

JZ22. 

3Qn 

AVG.  . 

..m 

S&ie 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: 


91 


RADIATION  LEVEL;  MRADS 

TEST  DATExil/lS/  91  _ 

PRESSURE: _ HOP  _psl 

FLOW  RATE;  /D.OO _ gpm 

TEMPERATURE: _ 26 _ C 

FEED  CONDUCTIVITY;  umho« 

FEED  pH:  RO _ 


BUFFER: _ pH; _ 

START  TIME;  _ 

FINISH  TIME;  /42.S 

ELAPSED  TIME; _ _ hr. 

COLLECTION  TIME;  5.0  min. 

DATA  TAKEN  BY;  K.T. _ 


CELL  SAMPLE  MLS 


1 

2 


2 

4 

4 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

fo.io 

12SL  X 

18.3  =24.15*  as%>  =  t\.S 

97.9 

141* 

18.3  =  26,35*  O  «»=  235 

I3CO 

Tin 

LfH* 

18.3  =25.99*  «>.«50  s  23.1 

J4QP 

97./!a 

AVG. 

iacD 

.S12. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  Fii-MTgg -  TEST  #  __44 

ELEMENT  #  Ai3>E7Z2  ^2  5 ■'gz.gMgvrj - 

MEMBRANE  SHEET  #  .,g7?2~L4I - 

MEMBRANE  I.D.  #  -4^ - 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRAPIATIQN 


TEST  DATE:  9  l30l  91 

PRESSURE:  &OQ _ — P*i 

FLOW  RATE:  gpm 

TEMPERATURE:  _ -C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  n.te - - 


START  TIME:  I2l6 
FINISH  TIME:  »3»5 

ELAPSED  TIME;  hO, _ 

COLLECTION  TIME;  5.0 

DATA  TAKEN  BY;  AV.P.L. 


_hr. 

min. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

2£l 

I.gfo  X  18.3  a  2A5&  tLBAD  = 

.22JL 

2 

3 

£3l 

Uek  *  18*3  =  QMO  = 

25.5 

jsa 

99.Z 

3 

5 

SlZ. 

f.4>4  X  18.3  =  3Q.Q|JI  Q84.Q  = 

AVG. 

25Z. 

.ztst. 

^53 

.m 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE;_/_/  91 


RADIATION  LEVEL; _ MRADS 

TEST  DATE;JC/i4/  91 

PRESSURE: _ .BOD _ P»‘ 

FLOW  RATE;  0./i>9 _ «pni 

TEMPER  ATURE;__.2i _ C 

FEED  fONPlICTlVlTY:  CoC>,CCC> _ nmhos 

FEED  pH;  _ 7.B _ _ _ 


BUFFER:., _ pH: _ 

START  TIME;  0920 _ 

FINISH  TIME;_i^22<2_ - 

ELAPSED  TIME;  J  Q _ hr- 

COLLECTION  TIME;  fT.n  min. 

DATA  TAKEN  BY;  KJH _ 


CELL 

1 

2 


SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

2 

5.5- 

JAO.  * 

18.3  =  Qil&O  =  IZ3- 

430 

99.3 

4 

18.3  a  BJQ.X  0^  =  te.7— 

45Q. 

29.3. 

4 

5.3 

iOk-  X 

UL3  =  I9.40x  AgfcO  a  /Zb.7 

42a 

2S.2. 

AVG. 

..ilS- 

.223.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  pilktec. _  TEST  #  45 

ELEMENT  #  41316722  <'2.5**gLE>AENT) 

MEMBRANE  SHEET  #  672?  -  t4e> _ 

MEMBRANE  I.D.  #  6722-4*; _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 

TEST  DATE:  9  /  jV?/  91  START  TIME:  /33Q _ 


PRESSURE: 

ROD 

psi 

FINISH  TIME:  /430 

FLOW  RATE: 

ono 

gpm 

ELAPSED  TIME: 

hr. 

TEMPERATURE: 

_ ^ _ 

_ C 

COLLECTION  TIME: 

_ min. 

FEED  CONDUCTIVITY;  nm 

FEED  dH:  1.^ 

_umlios 

DATA  TAKEN  BY:  AV.D.L. 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

I 

1 

a.2 

\.G>A  X  18.3  =  30olx  D.MO  = 

MO 

99./D 

2 

3 

2u2i. 

\  U>k>  X  18.3  =30.30*  09AO  = 

25. S 

440 

.aaa 

3 

5 

R2 

\jb±  X  18.3  =  3^21*  ci&m  = 

AVG. 

25.2 

25.  S 

480 

saz. 

99.2 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: 


91 


RADIATION  LEVEL: _ MRADS 

TEST  DATE:ifi/i4/  91 

PRESSURE: _ BOO  _  _  psi 

FLOW  RATE:  OJbfi  _ gpm 

TEMPERATURE:  3/ _ C 

FEED  CONDUCTIVITY;  faOjOnn  umhoa 
FEED  pH;  7.  fi _ 


BUFFER: _ pH:__ 

START  TIME:  l5ZS 


FINISH  TIME:  AloZB 

ELAPSED  TIME:  1.0 

hr 

COLLECTION  TIME:  5.0 

_ min 

DATA  TAKEN  BY;  KX 


CELL 

1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

J5£l 

X 

18.3  =  21.23  X  Q.QfcO  = 

-1&.3 

IZO 

-5J- 

I./4  X 

18.3  =  2o.8i*  o  9kn  = 

n.9 

^8,9 

54 

/•06  X 

18.3  =  \J.l(l>x  O.S^oO  = 

go 

JSSQ 

99.1 

AVG. 

17.7 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  It  AI2>IQ1Z: 
MEMBRANE  SHEET  It 
MEMBRANE  I.D.  # 


-AST 


TEST  # 


TEST  DATE;  9  91 

PRESSURE:  ftOO _ 

FLOW  RATE:  OT _ 

TEMPERATURE:  3>3> _ 

FEED  CONDUCTIVITY;  rr^G 
FEED  pH:  _ ~7  A _ 

CELL  SAMPLE  MLS  MLS  /  MIN 


_psi 

.  gpm 

_C 


START  TIME:  _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
IP.  6FD  CC 


COND. 

(umhos) 


REJECTION 

(%) 


1 

1 

S3. 

X 

18.3  =  ^38k  O.MO  =  26.5 

770 

.mi 

2 

3 

6.6 

LlQ.  » 

18.3  *  aui*  Afiac  =  2^1 

3to0 

3SA. 

3 

5 

7.9 

1.66  X 

18.3  a  2A,^I*  =  24.3 

58C> 

3QLQ. 

avg. 

3JP.. 

RADIATION  DATE:  !  /  91 


RADIATION  LEVEL: _ 

TEST  HKTEiJQ/JS  91 

PRESSURE: _ flOO 

FLOW  RATE;  n.  (o^ 

TEMPERATURE:  ^1 

FEED  CONDUCTIVITY:i 
FEED  pH: _ T.ta 


MRADS 


BUFFER:. 


_ pH; _ 


START  TIME; 

FINISH  TIME:__e225_ 
ELAPSED  TIME:  i.O 

COLLECTION  TIME: 

DATA  TAKEN  BY:  KT 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

3A. 

>.Q6  X 

18.3  =  f=fr)^x  0.f>/oD=  n.O 

35D. 

■  92,./ 

53. 

l.0to  X 

18.3  =  19.40*  OftfcD  =  /A). 7 

lOO 

A3. 

QJie.  > 

18.3  =  n.57x  0040  =  15.1 

avg. 

410 

.553 

:222_ 

.39,.L 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  F/lmtec _  TEST  #  53 

ELEMENT  #  Ai5»p>72i> _ 

MEMBRANE  SHEET  #  0722. -2^ _ 

MEMBRANE  I.D.  #  ft722.-5-2> _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  JRBADIATION 


TEST  DATE:  10/10  /  91 

PRESSURE:  fiOn _ psi 

FLOW  RATE:  07 _  gpm 

TEMPERATURE:  52 _ C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  7.4 _ 


START  TIME:  I4l0 _ 

FINISH  TIME:  I5»0 _ 

ELAPSED  TIME:  f.O _ hr. 

COLLECTION  TIME:  _ min. 

DATA  TAKEN  BY:  KTT _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

1.46  X  18.3 

=  2^x  QJCe5.  = 

20,4 

SIL 

2 

3 

i.44  X  18.3 

»  2£if35x  on/oS  = 

2£LL. 

J32JL 

3 

5 

JJ2. 

1.40  X  18.3 

^ZS^xQjfeS.  » 

AVG. 

n,ie- 

.7&Q. 

2±Ql. 

.<eQX, 

ma 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: 


91 


RADIATION  LEVEL:  25  MR  ADS 

TEST  DATEzIL/U  91 

PRESSURE:  300 _ psi 

FLOW  RATE:  0.70 _ gpm 

TEMPERATURE;  2^ _ C 

FEED  CONDUCTIVITY;  /i>0,  OOP  _umhos 
FEED  pH;  7.g _ 


BUFFER: _ pH: _ 

START  TIME;  /350 _ 

FINISH  TIME;  1 4^0 _ 

ELAPSED  TIME;  /.Q _ hr. 

COLLECTION  TIME;  S.O _ min. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

1 

2 

A4- 

/.28  X 

18.3  =  23.42  X  Q.eao  = 

2 

4 

X 

18.3  a  22.33x  Q  gao  a 

laCL. 

3 

4 

(oXo 

L22  * 

18J  a  24,15  X  0.600  a 

AVG. 


COND. 

REJECTION 

(umhos) 

(%) 

JZ22- 

eao- 

mo 

.nosi. 

20.5 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  PiLMTg^ _  TEST  #  54 

ELEMENT  #  Al^lSl Z2 _ 

MEMBRANE  SHEET  #  AlT.'l-Zl _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST 

DATE: 

10/  tOl 

91 

START 

TIME: 

1535 

PRESSURE: 

Snn 

Dsi 

FINISH 

TIME: 

_ 1  toSS  _ 

FLOW 

RATE: 

_ eom 

ELAPSED  TIME;  1.0  hr. 

TEMPERATURE 

:  _ 32. 

c 

COLLECTION 

TIME;  5‘.0  min. 

FEED 

CONDUCTIVITY; 

umhos 

BY:  K  rr 

FEED 

pH: 

_.7.4  . 

DATA 

TAKEN 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos)  (%) 

1 

1 

1.50  X  18.3  =  27.45t  or7/o5  = 

21.0 

.aao. 

2 

3 

OJL 

lAZ  X  18.3  «  ?S.?gx  OOteS  = 

jioa  s&l 

3 

5 

J3. 

l.4to  X  18.3  =  2I;kTZx  0.7te5  « 

20A 

sep.  99.0 

AVG.  • 

ZQi± 

.laz. 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: _ / _ /  91 


RADIATION  LEVEL;  Z.g  MR  ADS 

TEST  D ATE: Jl/Jj  91 

PRESSURE: _ /BOO  _ psi 

FLOW  RATE;  0.10  _ gpm 

TEMPERATURE;  29 _ C 

FEED  CONDUCTIVITY; /oOrxV>  umhos 
FEED  pH;  7.  5 _ 


BUFFER; _ pH; _ 

START  TIME;  /5f^ _ 

FINISH  TIME;  _ 

ELAPSED  TIME;  /.2g _ hr. 

COLLECTION  TIME;  7.^ _ min. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

L3Lx 

18.3  =23.77  xfl.pfO  = 

21.1 

4eo 

2 

3 

4 

_L^  X 

18.3  =  23,0((«  O.ftgg  = 

20.5 

-96.9 

AVG. 

99.1 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  F/LMTgr^ _  TEST  #  65 

ELEMENT  #  Al^92l^5 _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  LD.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST 

DATE: 

10/1/  / 

91 

START 

TIME: 

..  0045 

PRESSURE: 

psi 

FINISH 

TIME: 

0945 

FLOW 

RATE: 

0,(oP. 

gpm 

ELAPSED  TIME:  /.  O 

hr. 

TEMPERATURE 

:  _ 

C 

COLLECTION 

TIME:  ^  n 

min. 

FEED 

FEED 

CONDUCTIVITY: 
pH:  _ 7.7 

_ umhos 

DATA 

TAKEN 

BY:  K..T7 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umhos)  {%) 

1 

1 

7  9 

i.62>  X 

£ 

II 

a 

5 

II 

(Z3A) 

(Z6Cn) 

2 

3 

U-. 

18.3  =2aJSx  0.610  = 

22^ 

.53Q 

99.1 

3 

5 

UtL. 

i.62  X 

18.3  =  ^ojazx  aejo  = 

225. 

.51^ 

99.2 

AVG.  . 

22,7 

5m 

..m 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: _ /  /  91 


RADIATION  LEVEL:  2.fi 

MRADS 

BUFFER: 

pH:  _ 

TEST  DATE:/L/4/  91 

START  TIME: 

0940 

PRESSURE:  f^nO> 

psi 

FINISH  TIME: 

1040 

FLOW  RATE:  0.70 

spm 

ELAPSED  TIME:  l.n 

hr. 

TEMPERATURE:  _3£2 

C 

COLLECTION 

TIME:  50 

min. 

FEED  CONDUCTIVITY: 

3QQ  umhos 

FEED  dH:  7.  <9 

DATA  TAKEN 

BY: 

CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

L2^x 

i8.3=Zi4ix(L£20  = 

(d&O 

^.2> 

2 

4 

IM.  X 

18.3  =  IZLhx  o.pno  =  20. 1 

200 

3 

6 

Jhj£ 

121« 

18.3  =2^*  q£3Q.  =  21.0 

99.0 

AVG.  .20:5... 

.^.53. 

S&9.. 

i)  ~  OoAiJTiTy  Ncrr  included  in 'the  AvcieAcJE. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  Al392l^£ 
MEMBRANE  SHEET  it 
MEMBRANE  I.D.  # 


TEST  it 


NTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


DATE:  \DJA5^/  91  .  START  TIME: _ iL40 _ 


TEST  DATE:  10/  l5  /  91 

PRESSURE: _ 

FLOW  RATE:  O Vo9 

TEMPERATURE:  5^2. 

FEED  CONDUCTIVITY:  M 


START  TIME:  _ It 

FINISH  TIME:  _ L2 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 

DATA  TAKEN  BY:_ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

X  18.3  =  24.e9x  =  21. 1 

2>90 

99.3 

2 

3 

7.0 

1,40  x  18.3  =26.62x0  050  s  21  .B 

.310.. 

99.4 

3 

5 

jA. 

1.40  x  18.3  =25.62x0.860  s  21.8 

avg. 

5U£l 

.440. 

RADIATION  DATE:  /  /  91 

RADIATION  LEVEL:  2.1  M 

TEST  DATE:J£/Jg/  91 

PRESSURE: _ 

FLOW  RATE;  /D.TO _ 

TEMPERATURE; 

FEED  CONDUCTIVITY; 

FEED  pH;.  .  ftP. _ 

CELL  SAMPLE  MLS  MLS/MIN 


.MRADS  BUFFER; _ pH; _ 

START  TIME;  OJZO 
_  _psl  FINISH  TIME;  \OZO 

_ gpm  ELAPSED  TIME: _ U. 

_ C  COLLECTION  TIME;  >7./ 

CO  umbos 

_  DATA  TAKEN  BY;  kTT 


AREA  TEMP. 
CORR.  CORR. 


COND.  REJECTION 


^.5  I.IO  X  18.3  =  2DA3x  0.9BS  =  Ig.Q 

&4  I.Ofi  X  18.3  =  asS5  =  17.7 

3J.  IM.  X  18.3  =  12:212.x  0.995  =  _L1X_ 

avg. 


(umhos) 

JWl 

^10- 

740 

J2Q. 


(%) 

a&n. 

-9S>3. 

3QJL. 

..ml. 


3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER; 
ELEMENT  # 

MEMBRANE  SHEET  #  2/<fa5-/z 
MEMBRANE  LD.  # 


TEST  # 


TEST  DATE:  10  II P./  91 

PRESSURE: 

FLOW  RATE:  n.foP 

TEMPERATURE:  «.0 

FEED  CONDUCTIVITY:  0^ 
FEED  pH:  f./o 


.psi 

gpm 

C 


START  TIME:  1565 
FINISH  TIME:  l/oS5 

ELAPSED  TIME;  _ i 

COLLECTION  TIME: _ 

DATA  TAKEN  BY;  K.~ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

13. 

I.4le>  X  18.3  =  2(t>12x  0&50  =  22.7 

410 

99.^ 

2 

3 

X  18.3  iiaiZTi  ag.5.e  s  Z2JL 

.300. 

^3. 

3 

5 

7. 1 

1, 42  X  18.3  =  25.9^x  O.B50  ss  22 , 1 

AVG. 

410 

.293. 

saz. 

.25=.?. 

RADIATION  DATE;  /  /  91 

RADIATION  LEVEL;  2.0  MR  ADS 

TEST  DXTE:UJI2/  91^ 

PRESSURE:  „  800  psi 

FLOW  RATE;  OHO  _ gpi 

TEMPERATURE: _ _ C 

FEED  CONDUCTIVITY:  umh 

FEED  pH: _ ZS. _ 


BUFFER: _ pH: _ 

START  TIME;  l6lF) _ 

FINISH  TIME; 

ELAPSED  TIME;  l.r> 
COLLECTION  TIME; 


CELL  SAMPLE  MLS  MLS/MIN 


AREA  TEMP. 
CORK.  CORR. 


DATA  TAKEN  BY 
P.  GFD  C 


COND. 

(umhos) 


1.-^2  X  18.3  =Z4.l(ex  o.ff95  =  ZLlo  4&0 

fo.(o  1.62  X  18.3  =  2AJk.*  QS85  =  62o 

L2^£l  X  18.3  =  .223.  5ldL 


REJECTION 

(%) 

39.-Z. 

99.1 


3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  F/LM^ 
ELEMENT  #  Al39ZI6>5 

MEMBRANE  SHEET  it 
MEMBRANE  I.D.  #  21 


TEST  it 


TEST  DATE;  in/ 22/  91 
PRESSURE:  f^C/O 

FLOW  RATE:  n.lD 

TEMPERATURE;  PO 
FEED  CONDUCTIVITY:  Can 
FEED  pH:  T4  _ 


_psi 

.  gP«n 

_C 


START  TIME:  _ Qi 

FINISH  TIME:  _ QS 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY;  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

15- 

1  ^  X  18.3  =-27.45r  O.ftTD  =  25.9 

SCO- 

99.2 

2 

3 

13. 

X  18.3 »  Tipmx  o.pno  s  23.2 

420 

99.3 

3 

5 

H 

X  18.3  =  TCfi.lZx  O.^IO  »  23.2 

AVG. 

540 

..4S7 

22JL 

.5^.2 

RADIATION  DATE;  /  /  91 


RADIATION  LEVEL; _ 

TEST  DATE-.ily^  91 

PRESSURE: _ /BOO 

FLOW  RATE;  0^0 

TEMPERATURE;  30 
FEED  CONDUCTIVITY: 
feed  pH;  1? 


CELL  SAMPLE  MLS  MLS/MIN 


_MRADS 


BUFFER: 


.pH; _ 


START  TIME: _ UQ 

FINISH  TIME; 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 


DATA  TAKEN  BY;. 


AREA  TEMP. 
CORR.  CORR. 


lJe_ 

13- 


GFD 

COND. 

(umhos) 

REJECTION 

(%) 

J13- 

UBO 

_2Sj2. 

I'Ll- 

060. 

_260_ 

ia.Q 

-SBO 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  RLMT£d _  TEST  #  M 

ELEMENT  #  At?i92i6>R _ 

MEMBRANE  SHEET  #  21^^5-10 _ 

MEMBRANE  I.D.  it  210^- oA _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST  DATE:  \Ol  22/  91 

PRESSURE:  _ ATT) _ psi 

FLOW  RATE:  0r70 _  gpm 

TEMPERATURE:  _ C 

FEED  CONDUCTIVITY:  ^^OOO  umhos 
FEED  pH:  1.4 _ 


START  TIME:  1225 _ 

FINISH  TIME:  J32B_  _ 

ELAPSED  TIME;  1.0 _ hr. 

COLLECTION  TIME;  5,0 _ min. 

DATA  TAKEN  BY;  KTT. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

LTVa  X  18,3  =  24.9fh  0.&S5  = 

2 

3 

XL. 

1.42.  X  18.3  =  Z‘i.99.x  0.B55  = 

22,2 

5^60 

524- 

3 

5 

/■3ft  X  18.3  =:  25.2f&  = 

AVG. 

XAD... 

524. 

.SS,.i 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE;  /  /  91 


RADIATION  LEVEL;  1.^  MR  ADS  BUFFER; _ pH: 


TEST  DA’T'EiMJlSJ  91 

PRESSURE:  0OO 

_ psi 

START  TIME; 
FINISH  TIME: 

- 

FLOW 

RATE: 

0.15- 

_ gpm 

ELAPSED  TIME:  I.O 

hr. 

TEMPERATURE! 

21.1 

C 

COLLECTION 

TIME: 

min. 

FEED 

CONDUCTIVITY:  !^P>.OC?0 

_umhos 

FEED 

dH: 

DATA 

TAKEN 

BY: 

CELL 

SAMPLE 

MLS  MLS/MIN 

AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umbos) 

(%) 

1 

2 

^.ft  \,\(o  X  18.3  =2/.23x  =  _ 

I9.5 

360 

^4- 

2 

4 

6*5  \.\9>  X  I8.3  =  2i.99x 

0^  = 

■6.  a  . 

300 

33.5- 

3 

« 

(D.o  I  20  X  I8.3 

t  0  9/9  = 

20.2 

4kO. 

22.2- 

AVG.  - 

(93 

.373. 

.224. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  f/lHTE^  TEST  if  ^ 

ELEMENT  #  MPR2,i/^>5 _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST 

DATE: 

10/22/  91 

START 

TIME: 

I525 

PRESSURE: 

fiOD 

,psi 

FINISH 

TIME: 

_ MSs 

FLOW 

RATE: 

0.10 

gpm 

ELAPSED  TIME:  /.O 

hr. 

TEMPERATURE: 

C 

COLLECTION 

TIME; 

min. 

FEED 

CONDUCTIVITY:  /oO.OtOtO 

; _ umhos 

FEED 

pH: 

7.4 

DATA 

TAKEN 

BY: _ K.T 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos) 

(%) 

1 

1^ 

JA. 

l5Zx 

18.3  =  2782x  0.865  s 

-233. 

<p30 

2 

3^ 

AjL 

I.34  X 

18.3  =  24.62x  0.^55  s 

2J.O 

500 

3 

5^ 

Jstjh. 

I3Z.  X 

18.3  «24lfe  x  0.055  » 

20,7 

A3a 

99.2. 

AVG. 

2h&. 

537 

.S9J.. 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE: _ ! _ /  91 


RADIATION  LEVEL:  Lfo  MRADS 


BUFFER: 


pH: 


TEST  DATE:Jiy2i5^  91 

PRESSURE: _ QOOt 

FLOW  RATE: _ 0.10 


TEMPERATURE: _ 2.^ 

FEED  CONDUCTIVITY: 
FEED  pH;  _  8.Q 


.psi 

_gP«n 

C 


umhos 


START  TIME;_ 

FINISH  TIME: _ 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 


CQ^ 


—hr* 

min. 


DATA  TAKEN  BY: 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

I 

18.3  =  2ZXi&x  Q33Q  - 

-2.2.0. 

lieCi 

.^,7 

2 

4* 

5,2. 

JMe-x 

18.3  =  2J  .23x  0.970  » 

J5&2 

99.0 

3 

4^ 

I.I4  X 

18.3  =20.0^%  0.970  = 

-2Q.7L 

2B.?. 

AVG. 

ZO.J 

3&X 

^  COMPOSITE  OF  TESTS  2.l05-62;62>^  Awp  ip4  Fotz.  'i2LAt?<AT|o<o  STOoy. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  PiuArf-^ _  TEST  #  0?1 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  nuoS-on _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  GAMMA  IRRADIATION 


TEST  DATE:  IOl2Ji/  9i 

PRESSURE:  _ 000 _ psi 

FLOW  RATE:  _ A:69 _  gpm 

TEMPERATURE:  ^0.5 _ C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  ’7.2. _ 


START  TIME: 


FINISH  TIME: 

J2iO 

ELAPSED  TIME:  1.0 

hr. 

COLLECTION 

TIME:  5.0 

min. 

DATA  TAKEN 

BY; _ KJO _ 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

ML 

/.40  s  18.3  =  0Ms5  = 

22.2 

520 

99.1 

2 

3^ 

JL± 

jL^a  X  18.3  =2Zflax  D£icS  « 

23.4. 

uno 

98.9 

3 

5^ 

in 

1.64  X  18.3  =2Bui8x  s 

AVG. 

j244 

23.3 

liQ.. 

.aaa 

MEMBRANE  TEST  DATA  AFTER  GAMMA  IRRADIATION 


RADIATION  DATE;  /  /  91 


RADIATION  LEVEL:  MR  ADS 

TEST  DATE;iL^  91 

PRESSURE: _ 600 _ psi 

FLOW  RATE:  0.70 _ gpm 

TEMPERATURE;  2’7 _ C 

FEED  CONDUCTIVITY;  gg  Cg^  umhos 
FEED  pH: _ _ 


BUFFER: _ pH: _ 

START  TIME:  I05^ _ 

FINISH  TIME;  1 1^5 

ELAPSED  TIME: _ _ hr. 

COLLECTION  TIME;  5^  min. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2^ 

USl.  X 

18.3=21.59x0,940  =  20.3 

2 

k- 

4 

5£u 

18J  =  2».23*  O.940  s  19.9 

_2QQ 

?3.0 

3 

4^ 

3Je. 

1.12  s 

18.3  =  '2t>.50x  0.94D  =  19. 3 

^lO 

•aB,6 

AVG.  ..1%^.. 

llo 

.saa. 

^la;5'56,5'7  5g>. 


BIOCIDE  STUDY 
MEP.IBRANE  TEST  DATA 


ELEMENT  SUPPLIER;  fLWo  svSTgMS  TEST  #  _ L 

ELEMENT  #  3728 _ _ _ 

MEMBRANE  SHEET  #  3728- /r _ 

MEMBRANE  I.D.  #  Sizer  i _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  72/  91 

PRESSURE:  Sna _ psi 

FLOW  RATF:  0-^9 _  gpm 

TEMPERATURE:  32 _ C 

FEED  CONDUCTIVITY:  /yv^  umhos 

FEED  pH:  _ 7.  7  _ 


START  TIME:  Q94Q _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ _ hr. 

COLLECTION  TIME:  min. 

DATA  TAKEN  BY:  K.'T. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

/.74  X  18.3  =31.04  X  0.820  = 

^.1 

J£Q_ 

2 

3 

hlO  X  18.3  =31.11  X  0.820  = 

2^ 

9B.9 

3 

5 

1.80  X  18.3  =32.94x  O.ftZO  = 

AVG. 

^n.o 

.2Q.7. 

98.8 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE: 


BENZ^KONIUM 
_ atHiPHiPg _ 


CONC.:  0.5%  BUFFER;! 


[;.  ^.85 


IMMERSION  IN  BIOCIDE;  9  /2^/  91  REMOVAL  FROM  BIOaDE;l^^/91 

TOTAL  TIME  IN  BIOCIDE;  AH  DAYS 


TEST  DATE:/2/^  91 

PRESSURE: _ gQS _ P»I 

FLOW  RATE;  Ctln\ _ gpm 

TEMPERATURE: _ _ C 

FEED  CONDUCTIVITY:  gfe<000  nmhoi 
FEED  pH;  7.8 _ 


START  TIME: _ 

FINISH  TIME; _ 

ELAPSED  TIME; _ 

COLLECTION  TIME: 


zr“ 

m. 


J5jQ_ 


_ hr. 

min. 


DATA  TAKEN  BY;  AM  D.L. 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

— 

X 

18J  =  X  s 

— 

— 

— 

2 

4 

l.5(p  X 

18.3  =  2e55x  Q.9&Z  s 

27.5 

ism 

sb.a 

3 

6 

18.3  z:2%Ct6x  aikz  = 

28.S 

lioOO 

31.1 

AVG. 

28.0 

.1200. 

3<x^3. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  # 
MEMBRANE  SHEET  # 
MEMBRANE  LD.  #  __ 


bize-ts 


TEST  # 


TEST  DATE:  ^  !  \2  ! 

PRESSURE: 

FLOW  RATE:  Q.C 

TEMPERATURE:  _ 

FEED  CONDUCTIVITY: 
FEED  pH:  '  7.7 


START  TIME:  _ / 

FINISH  TIME:  _ L 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

t.On  X  18.3  =  I9.5fex  0.190  = 

IS.g 

350 

99  4 

2 

3 

fiJL 

1.45  X  18.3  =  0.190  = 

20.9 

33Q- 

79.4 

3 

5 

&2. 

!.37  X  18.3  a  25.07x  0.190  = 

AVG. 

JM. 

sag 

JJLO. 

32d. 

©ENZALKONIUM  ^ 

BIOCIDE:  CHLORIDE _ CONC.:  O.  ( % 

IMMERSION  IN  BIOCIDE:  ^  I16>I  91 
TOTAL  TIME  IN  BIOCIDE: _ DAYS 

TEST  DATE:i2/^  91 

PRESSURE: _ SfiQ _ psi 

FLOW  RATE:  0.70 _ gpm 

TEMPERATURE: _ 2A>.Q _ C 

FEED  CONDUCTIVITY:  gfc.QQQ  nmhoi 
FEED  pH:  7.0 _ 


CELL  SAMPLE  MLS  MLS/MIN 


AREA  TEMP. 
CORR.  CX>RR. 


BUFFER:  HC.\/lixHCO^  dH:  7.S 

REMOVAL  FROM  BIOCIDE:iZ/^91 


START  TIME: _ IZl 

FINISH  TIME:  13! 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY:_J 

P.  CFD  CON 


COND. 

(nmhos) 


4.4  0.S6  *  18J  s  jjeJQx  Q.%Z  s  15.5  T7(0 

AA  OSQ  *  18.3  «  MZ*  (L2&2  =  J5.6.  .  740 

Ifili  *  18.3  -  Qfi2.K  oafeZ.  -  tft-S  900 

avg. 


REJECTION 

(») 

J5BA 

98.7 

98.4 


3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLU/D  5VSTgMS  TEST  It  3 

ELEMENT  #  3728 _ 

MEMBRANE  SHEET  #  ^129^ -2T _ 

MEMBRANE  I.D.  It  3129.-3 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  /2  /  91 

PRESSURE:  ec£> _ psi 

FLOW  RATE:  Q-  <£^ _  gpm 

TEMPERATURE:  33  C 

FEED  CONDUCTIVITY:  58^000  amhos 
FEED  pH:  7. 7  _ 


START  TIME:  <430 _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  /.O _ hr. 

COLLECTION  TIME:  g.O _ min 

DATA  TAKEN  BY:  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(») 

1 

1 

2J_ 

1.82  X  18.3  =  33.3lx  D.780  = 

BOO 

2 

3 

.fiJL 

X  18.3  =  QJBC>  = 

24.S 

3 

5 

I.S4  ^  18.3  =33j07x  0.76O  s 

AVG. 

24.3 
23  7 

■6^0.. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BEMEALKONIOM 

_-CriLQRlgg _ C0NC.:__Q^QI%_ _ BUFFER:  H(lt/Na.HC.Q3  pH:  fe.BO 


BIOCIDE: 

IMMERSION  IN  BIOCIDE;  9  /2^/  91 
TOTAL  TIME  IN  BIOCIDE;  fefi  DAYS 

TEST  DATE:|^^/  91 

PRESSURE: _ BQQ _ psi 

FLOW  RATE:  Q.feZ _ gpm 

TEMPERATURE:  2fe.O _ C 

FEED  CONDUCTIVITY:  Bit, OOP  nmhoi 
FEED  dH;  7.8 


REMOVAL  FROM  BIOCIDE:J2/^91 


START  TIME:  0910 _ 

FINISH  TIME:  lOlO  _ 

ELAPSED  TIME;  1.0  hr. 

COLLECTION  TIME;  S.O _ min. 

DATA  TAKEN  BY;  C..E.M. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(amhos) 

REJECTION 

(») 

1 

2 

JZO 

18.3 

^2SJax03(ca.  s 

24.^ 

iZQQ. 

2 

Je.3. 

X 

18.3 

g2S.2Si  0.4fc2  s 

24-3 

iipo 

gfcO 

3 

Jea. 

l.3f^  X 

18.3 

«2S.2Sx  0.%2» 

24.3 

9fl.3 

AVG. 

JQSQ. 

SBJL. 

XSU6m'6flOWTH  ON  FABI^IC  SIDE  OF  SAMPt-ES. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  SVSTgMS  TEST  #  _ 1 

ELEMENT  #  372g _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  372e-  4 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  72  /  91 

PRESSURE:  600 _ psi 

FLOW  RATE:  O.L>S _  gpm 

TEMPERATURE:  33 _ C 

FEED  CONDUCTIVITY:  Sg.OQO  umlioi 
FEED  pill  7.0 _ : _ 


START  TIME:  1555 _ 

FINISH  TIME:  IfOO  _ 

ELAPSED  TIME;  /.  08  _ hr. 

COLLECTION  TIME;  U.O  min. 

DATA  TAKEN  BYi _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

3:1. 

1.45  , 

18.3 

70.9 

2 

3 

— 

■  X 

18.3 

_  -  ^  -  _ 

- - 

■  ^  —1 

3 

5 

ISO.  X 

18.3 

=  23.79k  0.77  s 

99.3 

AVG. 

J2:2. 

420 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  MEM5T0RE  CONC.;  Z% 

IMMERSION  IN  BIOCIDE;  9  l2LJ  91 
TOTAL  TIME  IN  BIOCIDE;  fefl  DAYS 

TEST  DATE;i2/a./  91 

PRESSURE: _ BCQ _ P»l 

FLOW  RATE;  0.^8 _ Spm 

TEMPERATURE:  2(p.5 _ C 

FEED  CONDUCTIVITY;  SbjOQO  amhos 
FEED  dH;  7.8 _ 


BUFFER;  NONE _ pH;  5.50 

REMOVAL  FROM  BIOaDE:ii/2/91 


START  TIME: 

FINISH  TIME: 

ffob  .... 

ELAPSED  TIME: 

_ lO _ 

hr. 

COLLECTION  TIME;  5.0 

_ min. 

DATA  TAKEN  BY; 


1 

2 


2 

4 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(nmhos) 

REJECTION 

(») 

0.^1  X 

18.3  s  llo.Mx  0.943  s 

15.9 

J<eO 

12£Lx 

18.3  B  2L9^»  0.943  B 

20.1 

580 

V)0 

AL 

0.82  , 

18J  .  X  0.943  B 

\4.l 

(oZO 

98,9 

AVG. 

(o5& 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLVIP  SYSTeMS  TEST  #  _ ^ 

ELEMENT  #  2>1ZQ _ 

MEMBRANE  SHEET  # 

MEMBRANE  I.D.  #  3726-5- _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9/73/  91 

PRESSURE:  _ A-y» _ psi 

FLOW  RATE:  0.(oU> _  gpm 

TEMPERATURE:  32.g _ C 

FEED  CONDUCTIVITY:  nmhos 

FEED  pH:  7. 7  _ 


START  TIME:  fS4^ _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ _ hr. 

COLLECTION  TIME:  min. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(.%) 

I 

1 

£u3. 

1.73*  18.3  =  32.5i  onsi  = 

_2^ 

Fno 

99.0 

2 

3 

3^ 

124  »  18.3  =3SSO  D.75t  = 

Tjb.l 

UlO 

96-6 

3 

5 

18.3  »34ZZ1*  oil^J  = 

AVG. 

26.1 

.2kS. 

3J£2l 

ieSS. 

96.^ 

..28:6 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  PR06ARD  CONC.;  20% 

IMMERSION  IN  BIOCIDE;_iy2^  91 
TOTAL  TIME  IN  BIOCIDE;  fcfl  DAYS 

TEST  DATE;/2/i/  91 

PRESSURE: _ dCQ_ _ psi 

FLOW  RATE: _ 10^0.. _ gpm 

TEMPERATURE;  Zio.5  C 

FEED  CONDUCTIVITY;  .5^,000  umhos 
FEED  dH;  7. 6 _ 


BUFFER:  NONE 

pH:  5.3 

REMOVAL  FROM 

BIOaDE;[2/l/91 

START  TIME: 

FINISH  TIME: 

ELAPSED  TIME:. 

_ lfJ2 _ hr. 

COLLECTION  TIME;  5.0  min. 

DATA  TAKEN  BY;  d.ESA. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(nmhos) 

REJECTION 

(») 

1 

2 

23. 

1.56  X 

18.3  B  2&S5x  0.943  B 

a>-9 

680 

as-g 

2 

4 

6.0 

JM» 

18.3  s  2928x  0.943  b 

ZUSL.. 

MO. 

9gA. 

3 

4 

jJz4  X 

18.3  b3O.0Ix  0.943  B 

233. 

1W 

9a4> 

AVG. 

XXM.. 

JJSL 

i&z. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  FLUID  sysT^MS  TEST  #  ^ 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  tB 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 
PRESSURE:  _ 
FLOW  RATE: 


9jJ3j  91 

_ 


.psi 
.  spin 
_C 


TEMPERATURE:  _ 

FEED  CONDUCTIVITY:  ^8  nmhoa 

FEED  pH:  _ 7.7 


START  TIME:  _ 
FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 

DATA  TAKEN  BY:_ 


/5/r> 


JMO. 


jL£2_ 


hr. 


mm. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(iimhos) 

REJECTION 

(%) 

1 

1 

I./pL>x  18.3  s  30.32k  0.136  = 

jm 

98.7 

2 

3 

9-2 

iM  X  18.3  0,1^  = 

24.g 

7(0 

9^ 

3 

5 

9.0 

L9D  X  18.3  0.7^2B  = 

AVG. 

&.2P 

.m. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

SU&STlTUTED  ^  ^ .  ,  ,  . , 

BIOCIDE:  ISOTHIA^OUNOWe  CONC.:  0.50  % _ BUFFER:  A/Hl/NOLHCga  pH:  7.2 


IMMERSION  IN  BIOCIDE;  9  /2A/  91 
TOTAL  TIME  IN  BIOCIDE;  A9  DAYS 


TEST  DATE:1^4./  91 

PRESSURE: _ 600 

FLOW  RATE: _ 0:23 _ 


TEMPERATURE; 


FEED  CONDUCTIVITY;  ,^^£>00 
FEED  dH;  7.9  _ 


— P»i 
— gpm 

_ C 

.nmhos 


REMOVAL  FROM  BIOaDE:fZ/i/91 


START  TIME: _ 

FINISH  TIME; _ 

ELAPSED  TIME: 
COLLECTION  TIME;  S'.O 


jLsa 


MO. 


_ hr. 

.min. 


DATA  TAKEN  BY;  C.E.M. 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(*) 

1.60, 

18.3  a29.2&x  0.%2  B  2g.Z 

1900 

9(o.Lt 

XL 

t.64. 

18.3  B  28.18,  a%>2  B  27./ 

HOP 

ms. 

XL 

1.48  , 

18.3  =  27.Q&  B  24>.l 

AVG.  -ZId... 

JL6QD 

_97J.. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUIT>  syST/=M3  TEST  #  _ 2 

ELEMENT  #  372a _ 

MEMBRANE  SHEET  # 

MEMBRANE  I.D.  #  372a _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

DATE; 

_ Soo 

91 

START 

TIME: 

fb! 

PRESSURE: 

psi 

FINISH 

TIME; 

_ ILL 

FLOW 

RATE: 

_ _ 

gpm 

ELAPSED  TIME: 

LO  br. 

TEMPERATURE:  32.0 

C 

COLLECTION 

TIME: 

5,0 _ min. 

FEED 

FEED 

CONDUCTIVITY; 
pH:  S-f 

_ umbos 

DATA 

TAKEN 

BY:_j^.V.  D.L. _ 

CELL 

SAMPLE  MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

3.^ 

072  * 

18.3  =  13.  Ibx  O.'llaS  s 

_1£LL 

540 

32J. 

2 

3 

5J2- 

U£.i 

18.3  =20.84>x 

0.71.5  .. 

IS. 9 

e>io 

3 

5 

OA. 

18.3=27.05x0.765  = 

20.7 

Jiso 

98.3 

AVG.  - 

J&Se. 

700 

S3.^1 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

SU&STlTUTffD  . 

BIOCIDE! /SOTHIA^QLINONeCONC.;  Q.l3%  BUFFER;  HC.l/NaHg.Q3  pH;  7.1 _ 

IMMERSION  IN  BIOCIDE;  9  /2^/  91  REMOVAL  FROM  BIOCIDE;i2/4./91 

TOTAL  TIME  IN  BIOCIDE;  6G  DAYS 


TEST  DATE;1^4./  91 

PRESSURE: _ fiOO _ psi 

FLOW  RATE;  gpm 

TEMPERATURE: _ 2^5 _ C 

FEED  CONDUCTIVITY;  Sio^OOO  uinhos 
FEED  pH;  7.0 _ 


START  TIME;  1200 _ 

FINISH  TIME;  _ 

ELAPSED  TIME; 

COLLECTION  TIME;  5.0  min. 

DATA  TAKEN  BY;  Qg.K. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

2 

31. 

LQZx 

18.3  =  l8.67x  Q.94.3  = 

17.  fe 

B4S 

96.5 

2 

4 

30. 

JLiii 

18.3  =  n.943  S 

J2JL. 

-Sg.4. 

3 

6 

AS. 

0.94>  X 

18.3  =  r7.57x  0.943  = 

J350 

-2&S 

AVG. 

J&Cl. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  FLum  svstems  TEST  #  _ 8 


ELEMENT  # 

3728 

MEMBRANE 

SHEET  It 

8728  "2 '2  A 

MEMBRANE 

I.D.  # 

3.728 _ 

CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE;  9  /  /6  /  91  START  TIME:  H45 


PRESSURE: 

son 

psi 

FINISH  TIME:  IZ4S 

FLOW  RATE: 

O.L>5 

gpm 

ELAPSED  TIME:  1.0 

hr. 

TEMPERATURE; 

_ 32.5 

C 

COLLECTION  TIME:  S.n 

min. 

FEED  CONDUCTIVITY:  ^O.ono 
FEED  dH:  fl./ 

_umhos 

DATA  TAKEN  BY;  A.V.D.L. 

CELL 

SAMPLE 

MLS 

MLS  /  MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

(26  X  18.3 

=  2342.*  Q.7gD  = 

2 

3 

l.4Zfl  X  18.3 

=  26-.72x  fl.7RO  = 

ms. 

3 

5 

7./ 

1.41  X  18.3 

=2kai.%  sum  = 

AVG. 

l\.\ 

mi.. 

..72.7.. 

984 

.52>a 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


5U6STITUrEC> 

BIOCIDE;  ISDTHIA'EDUNOMECONC.:  0.01% _ BUFFER;  HC-l/NlAHCOa  nB:  7.4 


IMMERSION  IN  BIOCIDE;  9  /2A/  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 

TEST  DATE;J2/4/  91  * 

PRESSURE: _ QQQ _ pti 

FLOW  RATE;  O.fefl _ gpm 

TEMPERATURE: _ _ C 

FEED  CONDUCTIVITY;^, OOP  umhot 
FEED  dH;  T.fl _ 


REMOVAL  FROM  BIOCIDE:i2./£./91 


START  TIME;___i^fl! _ 

FINISH  TIME;  15AQ 

ELAPSED  TIME;  1.0 _  hr. 

COLLECTION  TIME;  5.0  min. 

DATA  TAKEN  BY;  d-g-M. _ 


CELL  SAMPLE  MLS 

1  2  3.8 

2  4  S.jp 


MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

i%) 

X 

1 

tt 

1 

M 

1 

II 

•7 

00 

2.100 

- - 

18.3  =20.5&  a%2  =  19.7 

.£SO 

96,4 

l.o4  X 

18.3  =  19.{«X  0.%2  -  _IB3 

-no 

avg. 

JBSS 

.sa.5 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  FLUID  SYSTEMS  TEST  §  _ IQ, 

ELEMENT  #  _ _ 

MEMBRANE  SHEET  U  372g-3-/g 
MEMBRANE  I.D.  #  372B-to _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  ^MeJ  91 

PRESSURE:  600 _ psi 

FLOW  RATE:  0.(f9 _ gpm 

TEMPERATURE:  33  C 

FEED  CONDUCTIVITY:  ^0,OC>C>  umbos 
FEED  pH:  7.7 _ I _ 


START  TIME:  I440 _ 

FINISH  TIME:  1540 _ 

ELAPSED  TIME:  1.0 _ hr. 

COLLECTION  TIME:  0.0  min 

DATA  TAKEN  BY:  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

6FD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

1 

S.^ 

-  X  18.3  =  “"  X  0.73S  = 

— 

KcOQ 

.— 

2 

3 

1.36  X  18.3  =  24.7/x  £>.722  = 

470 

99. Z 

3 

5 

X  18.3  =  ft.iaB  * 

■ZfiiX 

520 

AVG. 

J5S 

J&L 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  g)^Phl-f  CONC.:  I00in5/L 

IMMERSION  IN  BIOCIDE;_iy^  91 
TOTAL  TIME  IN  BIOCIDE;  “70  DAYS 

TEST  DATE:fi/^  91 

PRESSURE: _ 8QQ _ psI 

FLOW  RATE;  O.T2 _ gpm 

TEMPERATURE:  245 _ C 

FEED  CONDUCTIVITY:  Sa»,OQO  umhos 
FEED  pH;  7.R _ 


BUFFER;  pH;  (p.5 

REMOVAL  FROM  BIOCIDE:l2yj£/91 


START  TIME;  Ofi/Q _ 

FINISH  TIME;  0910  _ 

ELAPSED  TIME;  1.0  hr. 

COLLECTION  TIME;  S.O _ min. 

DATA  TAKEN  BY:  fi.E.H. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

2 

^■3> 

X 

18.3  1.02.  s 

23.6 

J30Q. 

97.7 

2 

4 

JA. 

.lAQ  X 

18.3  bTJjDBx  LOZ  b 

27.4. 

JjSOQ 

97.3 

3 

6 

10.8 

X 

18.3  «*  X  -  B 

— 

£&£X> 

- — 

AVG. 

25.6 

315.. 

AVG. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUlt>  TEST  #  _ U 

ELEMENT  #  372^ _ _ 

MEMBRANE  SHEET  #  372S-3-2T 
MEMBRANE  I.D.  #  372ft-// _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE;  9//^/  91 

PRESSURE:  BOO _ psi 

FLOW  RATk:  _  gpm 

TEMPERATURE;  33 _ C 

FEED  CONDUCTIVITY:  ^^0^0  umbos 
FEED  pH;  _ 7.7  _ 


START  TIME:  I55S 


FINISH  TIME: 

1^55 

ELAPSED  TIME; 

f.O 

hr. 

COLLECTION  TIME;. 

_ _ 

min. 

DATA  TAKEN  BY; 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

A2 

145  X  18.3  =2b.65x  On^9t  = 

^.1 

2 

3 

\0A 

l-ia  X  18.3  QJ2&.  = 

7.7/2. 

3 

5 

JM. 

hH.  X  18.3  ^^ZMx  QJ3&  = 

23.^ 

..752 

S&ZL 

AVG. 

ZLS. 

.<e£&. 

^.3 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  BCDMM 


CONC.;  IQWj/L 


BUFFER: 


IMMERSION  IN  BIOaPE;  <9  /26/  91 
TOTAL  TIME  IN  BIOCIDE;  70  DAYS 

TEST  DATE;l2/^/  91 

PRESSURE: _ 8QQ. _ psi 

FLOW  RATE; _ DrTO _ gpm 

TEMPERATURE;  Z5.S _ C 

FEED  CONDUCTIVITY;  Sfe.OCD  umbos 
FEED  dH;  _ 


REMOVAL  FROM  BIOCIDE;Z2/£y9I 


START  TIME; _ 

FINISH  TIME: 

iiaS 

ELAPSED  TIME: 

_ Lfi _ 

hr 

COLLECTION  TIME;  5.0 _ min. 

DATA  TAKEN  BY;  r  _ 


CELL  SAMPLE  MLS 

1  t  u_ 

2  4  1.6 

2A. 


MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

18.3  sTftlSx  s  21.6 

■gLL 

18.3  =27.45*  0.9ftl  «  24».9 

J30Q. 

LSlx 

18.3  =  27.82*  a9Sl  =  27-ft 

1400 

<n.s 

AVG. 

.m.. 

3 
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BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  372g 

MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  _ 


TEST  # 


NTROT.  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXP 


T  HATE!  9  /  /7  /  91  START  TIME:  _ ^63S 


TEST  DATE:  3JJ0LJ  91 
PRESSURE:  ftOn 

FLOW  RATE:  O.0>9 

TEMPERATURE:  32 

FEED  CONDUCTIVITY:  ^ 
FEED  pH:  _ 7.6~  ___ 


.psi 
.  fPra 
_C 


START  TIME:  _ Q 

FINISH  TIME:  _ a 

ELAPSED  TIME:  _ 

COLLECTION  TIME;. 


DATA  TAKEN  BY;. 


CELL  SAMPLE  MLS  MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 


5.1  0.65  X  18.3  =  (5.S5x  0.7^5  =  lt.9 

e-2  1.^7  X  18.3  =  25.07X  aifeS  =  I9.Z 

9.2  1.53  X  18.3  0.7b5  s  21.4 

avg. 


COND.  REJECTION 
[umbos)  (%) 


(umbos) 

350 

..sacL 

..lU. 


99.4 

99.1 

993 


BIOCIDE;  PC  PM  H  CONC.;  (  m* 

IMMERSION  IN  BIOCIDE:  7  /  91 

TOTAL  TIME  IN  BIOCIDE;  -yg  DAYS 

TEST  DKT2ilAj£j  91 

PRESSURE:  800  _ psi 

FLOW  RATE:  O.'lj  gum 

TEMPERATURE;__iZi4.J2 _ C 

FEED  CONDUCTIVITY;  SA  OOP  umbos 
FEED  pH;  't.S _ 


REMOVAL  FROM  BI0aDE;^/£/91 


START  TIME; 

FINISH  TIME;  iSSO 

ELAPSED  TIME: _ Li 

COLLECTION  TIME: _ ^ 

DATA  TAKEN  BY:  Q.i 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(*) 

1 

2 

0.98  X 

18.3  8/7.75xCt94d  s  11.81. 

^oo 

^9.9 

2 

4 

US  X 

18.3  m2l.S9x  0.^18.  s  So.  9 

3 

6 

QSLx 

12.2  ^nS7x0.9L2  ^  IL.9 

it£LQ. 

98.9 

avg.  dAA. 

JkJJl. 

.20.. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


TEST  DATE:  9/  /7/  91 

PRESSURE:  fiOO 

FLOW  RATE:  0.<aP, 

TEMPERATURE:  33 

FEED  CONDUCTIVITY:  U 


START  TIME:  lOlO 

FINISH  TIME:  IIIO 

ELAPSED  TIME:  _ L 

COLLECTION  TIME: _ ^ 

DATA  TAKEN  BY:  KTT 


CELL 

r— -  1  — 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

COND. 

REJECTION 

CORR.  CORR. 

(umbos) 

(%) 

1 

1 

2d- 

/./ft  *18.3=21.59*0.735  =  16.9 

&>20 

99,0 

2 

3 

32. 

h2l  X  U.3  =  o.73e  =  jg.6 

300 

99.4 

3 

5 

1.40  *  18.3  =  27,05*  0.73«  =  20.0 

■42<p 

■923 

AVG.  -iStL. 

JJ3.. 

6ROHONITRP- 

BIOCIDE;PROPANE&\OL.  CONC.; _ 

IMMERSION  IN  BIOCIDE;  9  /27/  91 
TOTAL  TIME  IN  BIOCIDE:_^9  DAYS 


TEST  DATE;12/^  91 

PRESSURE: _ fiOp _ psi 

FLOW  RATE;  O.lS _ gpm 

TEMPERATURE;  2ii.O _ C 

FEED  CONDUCTIVITY;  S/h  mO  nmho. 
FEED  pH;  7.6 _ 


REMOVAL  FROM  BIOCIDE;t^£/91 


START  TIME; 

FINISH  TIME;  l6ffSO 
ELAPSED  TIME;  1.0 
COLLECTION  TIME;  5.0 

DATA  TAKEN  BY;  g..E.K 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(*) 

3A. 

I.Oft  * 

I8J  «  fiai*  fiSfeg  «  i9.0 

90P 

JSBd. 

3£- 

ty.'Tia  * 

18.3  =  lft.9/  *  0.942  «  ia.4 

ago 

9fi.4 

A2. 

DsSfi  X 

18.3  =  1667*  n.%2  B  I4.B 

3B3 

AVG.  x^tJL., 

.322. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  sySTBMS  TEST  #  _ 13. 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  .572^-4-27" 

MEMBRANE  I.D.  if  2>l2S-i5 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 

9  ni  / 

91 

START  TIME: 

IS^SO 

PRESSURE: 

goo 

._,.psl 

FINISH  TIME: 

_ 14^ 

FLOW 

RATE:  _ 

gpm 

ELAPSED  TIME:  /.  O 

hr. 

TEMPERATURE: 

_ C 

COLLECTION 

TIMEi  b.O 

min. 

FEED 

FEED 

CONDUCTIVITY: 
dH:  _ 7.7 

/^jOoO 

_ umhos 

DATA 

TAKEN 

BY: _ km 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umbos)  {%) 

1 

1 

11^  X 

18.3  =  20.l^x  0.7^ft  = 

Li20 

99.0 

2 

3 

1.4ft  X 

18.3  =  27.0&  = 

.^0.0. 

AS5. 

J22i 

3 

5 

6‘(p 

/.4ft  X 

18.3  s  X 

0736  =: 

— 

noo 

— 

AVG. 

ja^ 

33J.. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

Qi.10%.. ■■BUFFER;.//Ci/A/A//CQg-pH;...fe,Q  ... 

REMOVAL  FROM  BIOaDE:i2/^91 


6R0K\0NITR0- 

BIOCIDE;PRoPAhfgDtQL  CONC; 

IMMERSION  IN  BIOaDE:j2722^  91 
TOTAL  TIME  IN  BIOCIDE;  TO  DAYS 

TEST  91 

PRESSURE: _ QQQ _ psi 

FLOW  RATE:  0.7*; _ gptn 

TEMPERATURE:  25,0 _ C 

FEED  CONDUCTIVITY;  5L>,CDO  umbos 
FEED  pH;  7-8  _ 


START  TIME;  D92D _ 

FINISH  TIME:  in>  2D _ 

ELAPSED  TIME;  l.n _ hr. 

COLLECTION  TIME;  S.O  min. 

DATA  TAKEN  BY:  /*..£.  M. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(») 

1 

2 

4.2 

q£A  X 

18.3 

=  lS2Lx  i.on  e 

JS31 

goo 

2 

4 

oa&x 

18.3 

=  1223.*  JiQQ.  = 

17,93. 

AQO 

3 

6 

Ajl 

0.94  X 

18.3 

mn.-lOx  1.00  = 

.0.20 

-900-. 

AVG. 

.JbJL 

3&5.. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  <^vsTg^>5^  TEST  #  17 

ELEMENT  #  372ft _ 

MEMBRANE  SHEET  #  ^72g-?-/T 
MEMBRANE  I.D.  #  372ft- /7 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 
PRESSURE:  _ 

2JJ3J 

&00 

91 

_ psi 

START  TIME: 
FINISH  TIME: 

osoo 

_ Q90Q 

FLOW 

RATE: 

_ 0.69 

_  gpm 

ELAPSED  TIME;  1.0 

hr. 

TEMPERATURE:  32 

_ C 

COLLECTION 

TIME:  S.  n  min 

FEED 

CONDUCTIVITY: 

_ umhos 

FEED 

pH;  _ 

_ 7.3 

• 

DATA 

TAKEN 

BY: 

CELL 

SAMPLE  MLS  MLS  /  MIN  AREA 

TEMP. 

GFD 

COND. 

REJECTION 

CORR. 

CORR. 

(umhos) 

*  1 

1 

Ai. 

1.62  « 

18.3  =29.to5x  C.765  = 

2^1 

ISO 

■967 

^  2 

3 

JLM* 

18.3  =  33.67  X  0.7^5  = 

2&1. 

IQOO 

.26:3 

3 

5 

£l3-. 

JOfiLx 

18.3  =  32.57x  Q.76S  = 

JIM 

AVG. 

.24.1 

jsa. 

.26^ 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BROMONITRO-  ^ 

B10ClDE;Pft>PANet?IOU___  CONC.:  O.  01  % BUFFER;  rtCl/Nfl.  _ pH;  ^3 

IMMERSION  IN  BIOCIDE;^^  91  REMOVAL  FROM  BIOCIDE;/2/^91 

TOTAL  TIME  IN  BIOCIDE:  “70  DAYS 


TEST  DATE;l2/ife/  91 

PRESSURE; _ BOQ _ P»I 

FLOW  RATE;  0.72  ,  gpm 

TEMPERATURE;  25.6  C 

FEED  CONDUCTIVITY;  5&,^COO  nmhos 
FEED  dH;  7. 8  _ 


START  TIME; _ 

FINISH  TIME; _ 

ELAPSED  TIME;. 


COLLECTION  TIME;. 


_ hr. 

min. 


DATA  TAKEN  BY;  (L.E,tA. 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

18.3 

8  24.16  X  1196/  8 

^3.7 

nco 

97.0 

2 

4 

53- 

/./g  X 

18.3 

8  21.59  xQ9gl  8 

2l2 

i3M 

323 

3 

« 

6.9 

L^-  X 

18.3 

«25.25xQ.9SI  8 

24-g 

JZQQ 

97.9 

AVG. 

.Blil 

*  DcKT  IN  POROUS  SS  PLATE  (MAV  APFECT  KESVLTSJL 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


TEST  DATE;  9  /  ^  / 
PRESSURE;  SOC 

FLOW  RATE: 
TEMPERATURE:  32 

FEED  CONDUCTIVITY; 
FEED  pH; _ 7.3 


START  TIME;  _ C 

FINISH  TIME;  _ L 

ELAPSED  TIME;  _ 

COLLECTION  TIME;, 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

ia.Li 

ilG  X  18.3  =  20.l5x  0-752  = 

15.1 

^20 

_22J. 

2 

3 

.2A- 

1.52  X  18.3  =  27.ft2x  0,152  = 

20.? 

.500. 

-99.2 

3 

5 

SL&. 

/.3o  X  18.3  =  23.79x  0.152  = 

AVG. 

Jld. . 

?7C> 

-28:^. 

ctrytTRiMeTHAMi^MiwK 


IMMERSION  IN  BlOCIDE:_3J2d/  91 
TOTAL  TIME  IN  BIOCIDE;  7^  DAYS 

TEST  DATE:12/3./  91 

PRESSURE: _ fiCiQ _  _ psi 

FLOW  RATE;  C.^9  _ gpr 

TEMPERATURE;  26,3  ITc 

FEED  CONDUCTIVITY;_^SMCJaa_umh. 
FEED  pH;  _ 


0.6*/o  BUFFER; _ dH;  7.9 

REMOVAL  FROM  BIOCIDE:/2/^91 


START  TIME; _ I 

FINISH  TIME: _ I 

ELAPSED  TIME; _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY; _ 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(«) 

.5J- 

LSSLx 

18.3  s  I^&7x0.^8/  B  18.3 

1200 

97.8 

ML 

* 

18.3  b2I.%x  B  ZlS 

jm. 

io7 

1.^  X 

18.3  B 24.5Zx  0.981  B  24.1 

AVG. 

<?a.4 

.^5 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER;  Fumo  SYsretiS  TEST  #  _ 20 

ELEMENT  #  3728 _ _ 

MEMBRANE  SHEET  #  872S-5-2g> 

MEMBRANE  I.D.  #  372g>  -2o _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  91 

PRESSURE:  BOO _ psi 

FLOW  RATE:  _  gpm 

TEMPERATURE:  33 _ C 

FEED  CONDUCTIVITY:  umbos 

FEED  pH:  _ 7.7  _ 


START  TIME:  /23Q _ 

FINISH  TIME;  tSBO 

ELAPSED  TIME:  /.O _ hr. 

COLLECTION  TIME;  fT.O _ min. 

DATA  TAKEN  BY;  K.T _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(*) 

1 

1 

lo^2> 

/.2Z»  X  18.3  =  23.0fcx 

II 

n 

<s 

11,0. 

350 

99,4 

2 

3 

3J2. 

I.OQ  x  18.3  =  27.2ftx 

QJ2B.  = 

420 

99.2 

3 

5 

|.^  X  18.3  =  29.2ftx 

D.13B  = 

■— r 

— 

AVG. 

J%3. 

J!tS„ 

.3S3. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

WftVt,TK«»A€TH>^HWOWtUK 

BIQCIDE;P.TOu)&»g&utFCNWngCONC.;  0,1  to 


IMMERSION  IN  BIOCIDE;  9  /  91 

TOTAL  TIME  IN  BIOCIDE;  DAYS 

TEST  DATE:J2/£/  91 

PRESSURE: _ QQQ _ psi 

FLOW  RATE: _ QJI _ gpm 

TEMPERATURE: _ 2ie  .O _ C 

FEED  CONDUCTIVITY:  «^.nrr>  nmhos 
FEED  dH;  fl.7 _ 


BUFFER; _ dH;  8.5 

REMOVAL  FROM  BIOCIDE:li/2y91 


START  TIME;  1330 _ 

FINISH  TIME;  1 430 _ 

ELAPSED  TIME;  1.0 _ hr. 

COLLECTION  TIME;  _ min. 

DATA  TAKEN  BY;  AMV-L. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

2 

5uQ. 

1.00  X 

18.3  s  0.5^2  ^ 

l&O 

9a.4> 

2 

4 

Life  X 

18.3  g2l.23x  ^ 

970 

98.3 

3 

6 

il. 

-  X 

18.3  «  - X  -  » 

■  — 

2200 

- 

AVG. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  312^ 

MEMBRANE  SHEET  # 
MEMBRANE  LD.  # 


TEST  # 


t-  2/ 


TEST  DATE:  9  /  /g/  91 

PRESSURE:  _ 

FLOW  RATE:  0.^7, _ 

TEMPERATURE;  33 
FEED  CONDUCTIVITY;  ^C>,C)C>0 
FEED  pH;  _ 7-7  '  ' 

CELL  SAMPLE  MLS  MLS  /  MIN 


_psl 
.  gpni 

_C 


START  TIME;  _ t 

FINISH  TIME;  _ t 

ELAPSED  TIME;  _ 

COLLECTION  TIME: 


DATA  TAKEN  BY: 
[P.  GFD  CC 


MLS  MLS  /  MIN  AREA  TEMP.  GFD  COND. 

CORR.  CORR.  (umhos) 

U.lo  UP  X  18.3  s 20. 13 X  0n3B  =  14-g.  610 

Bj£.  X  18.3  =  zkiLx  QJ2&  »  J2^ 

Bi2.  llfi  *  18.3 »  22Mx  coaa  =  20,0  noo 

AVG.  .dSid.  .loTSk 


REJECTION 

(%) 

99.0 

^.L 

9S.R 


C£ryur^t  kpth  ammpn  tuK 
BIOClDE;tuTOLUeNeSULFOMKrSCONC.;  0.< 

IMMERSION  IN  BIOCIDE;_27iZ/  91 
TOTAL  TIME  IN  BIOCIDE;  7g  DAYS 

TEST  DATE;/2/J!//  91 

PRESSURE: _ £5(22 _ psi 

FLOW  RATE;  _ ^jZ _ gpin 

TEMPER  ATURE;  25.B  C 

FEED  CONDUCTIVITY;  f^SpOO  umho 
FEED  pH;  7./> _ 


FFER;Hg.l/K//2HrOg _ pH;  8.0 

REMOVAL  FROM  BIOCIDE:iZ/Ji/91 


START  TIME;  0935 
FINISH  TIME;  1035 
ELAPSED  TIME;  I.Q 
COLLECTION  TIME;  K.O 

DATA  TAKEN  BY;  d.E.h. 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(*) 

ia.2 

1.24  X 

18.3  s22<4^x  0^6/  s  22.3 

^SbQ_ 

-SB.3 

3A. 

I£6.  * 

18.3  B  0.98/  B  19.4 

J2aJ5- 

6>A 

136.x 

18.3  b?4.09*  0.981  B  24.4 

nso 

sn.? 

AVG.  22;P_ 

.3a?.. 

5tQ3.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


TEST  DATE:  9  / /^  /  91 

PRESSURE:  PnO _ psi 

FLOW  RATE:  0.<t>7 _  gpm 

TEMPERATURE:  3S _ C 

FEED  CONDUCTIVITY:  nmhos 


START  TIME:  f5‘ 
FINISH  TIME:  /6>j 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTK 

(«>) 

1 

1 

/.08  X  18.3  =  3^.4^  . 

\'200 

- - 

2 

3 

%Q- 

/.fio  *  18.3  ^323Ax  onyb  =  24.3 

6co 

98,7 

3 

5 

9.7 

1.94  X  18.3  «35.5Ck  0.73g  r:  21d,Z 

avg.  .25r.2 

&2D 

JSlSt. 

3&J. 

SODIOM 

BIOCIDE:  gewXOATg  CONC.:  0.5% 

IMMERSION  IN  BIOCIDE:  9  /27/  91 
TOTAL  TIME  IN  BIOCIDE:  DAYS 

TEST  DATE:1^/L/  91 

PRESSURE: _ 300. _ P»l 

FLOW  RATE:  O.^S _ gpm 

TEMPERATURE: _ 2^.0 _ C 

FEED  CONDUCTIVITY:  ^S.OOD  nmhos 
FEED  pH:  7.7  _ 


.BUFFER:  Jfiy/isfflLfclCCbk-PH; _ 

REMOVAL  FROM  BIOaDE:^/lL/91 


START  TIME: _ \a 

FINISH  TIME:  ll 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(») 

1 

2 

3^ 

» 

18.3 

»3g>.QI  X  0.9fe2  .  28.9 

J2S1 

92J 

2 

4 

i2_ 

iSgLx 

18.3 

.2e.9ix  0.96^2  S  27,8 

3 

4 

/4yZ  X 

18.3 

.22^x02^- 

-SQQ 

■.sa2. 

AVG. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  sy^STEMS  TEST  #  24 

ELEMENT  #  312S _ 

MEMBRANE  SHEET  # 

MEMBRANE  I.D.  #  372fl>  24 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  / /9  /  91 

PRESSURE:  8^ _ psi 

FLOW  RATE:  <^-^7 _  gP“ 

TEMPERATURE:  82  C 

FEED  CONDUCTIVITY:  nmhos 

FEED  pH:  7.5  '  ' 


START  TIME:  _ _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME:, 


_hr. 

min. 


DATA  TAKEN  BY;  KT. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(») 

1 

1 

I.U>4x  18.3  =30.0lx  D.765  = 

212. 

2 

3 

-  X  18.3  =  X  = 

— 

IZOC> 

— 

3 

5 

5a2 

JM  X  18-3  =■^62*  = 

AVG. 

.m. 

etpQ 

.3SQ 

9S.IP 

.33..S 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


50CTUH  ^  .  o/ 

BIOCIDE:  SEN^OATg  _CONC.:  0.1  Vo 

IMMERSION  IN  BIOCIDE:  9/25/  91 
TOTAL  TIME  IN  BIOCIDE:  75  DAYS 

TEST  DATEilZ/^  91 

PRESSURE: _ BOO _ psI 

FLOW  RATE: _ _ gpm 

TEMPERATURE:  24.0  _  __II_C 

FEED  CONDUCTIVITY:  BS^OPO  amhos 
FEED  pH:  6.3 _ 


BUFFER:  WCJ  /NlaHa3g__pH:  (o.  35 
REMOVAL  FROM  BIOCIDE:{Z/Zd'91 


START  TIME;  0605 _ 

FINISH  TIME;  0'705 

ELAPSED  TIME: _ LO _ hr. 

COLLECTION  TIME;  5.0  min. 

DATA  TAKEN  BY;  A.V.t>.L. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(nmhos) 

REJECTION 

(%) 

1 

2 

JA. 

\M.x 

18J 

«  XIjDRx  t.04  s 

28.2 

HOP 

97.5 

2 

4 

1.44  X 

18.3 

8  24^^  M>4  » 

g7.4 

98r3 

3 

6 

2^ 

\M  X 

18.3 

g2fc.^5x  1.04  *s 

27.4 

ms 

AVG. 

.1253. 

jm. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  sVSTfHS  TEST  #  26> 

ELEMENT  #  372^ _ 

MEMBRANE  SHEET  #  3726- 7- /g 

MEMBRANE  I.D.  #  3726- 26> _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  /9  /  91 

PRESSURE:  _ 600 _ psl 

FLOW  RATE:  G.ioU _ gpm 

TEMPERATURE:  32.5 _ C 

FEED  CONDUCTIVITY:  timhos 

FEED  pH:  I.S  _ 


START  TIME:  IZ2.0 _ 

FINISH  TIME:  1^2.0 _ 

ELAPSED  TIME:  _ LQ _ hr. 

COLLECTION  TIME:  g.O  min. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

^.2 

1.24  X  18.3 

=  22.6^  0.152  ^ 

J2J- 

321. 

98.4p 

2 

3 

2:1. 

1.58  X  18.3 

pn 

98.9 

3 

5 

2J- 

- —  X  18.3 

_  _ _ ^  - -  _ 

— 

— 

AVG. 

J.%.± 

..131 

.S&J 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  B^zoATg  CONC.:  0,0\  % BUFFER;  \k(L\ j pH;  5.95 


IMMERSION  IN  BIOCIDE;^/^ 
TOTAL  TIME  IN  BIOCIDE:  ^ 

91 

_DAYS 

TEST  DATE:J2/W  91 
PRESSURE:  SCO 

_ psl 

FLOW  RATE;  0.» 

_ gpm 

TEMPERATURE;  25.5 

_ C 

FEED  CONDUCTIVITY:  55^^200 
FEED  pH;  fi.3 

_ umhos 

REMOVAL  FROM  BIOCIDE :/2/4S/91 


START  TIME;  \03S _ 

FINISH  TIME;  ll3S 

ELAPSED  TIME;  l-O _ hr. 

COLLECTION  TIME;  min. 

DATA  TAKEN  BY:  A.V.l).L  • _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

2tL± 

Ii28  X 

18.3 

23.C> 

9SQ 

983 

2 

4 

53. 

I  C6  X 

18.3 

=  \f.40x  n9Si  = 

19.0 

.BIQ 

90.5 

3 

6 

13. 

lo4  X 

18.3 

=  ISiSix  = 

JtQj- 

22Cl 

98.7 

AVG, 

33Q.. 

„sa.s 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  Fluid  ^yST£f^  TEST  # 

ELEMENT  #  SIZE _ 

MEMBRANE  SHEET  # 

MEMBRANE  I.D.  It  S72&  -  29 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9 1  2pi  91 

PRESSURE:  «CO _ psi 

FLOW  RATE:  b.icE _  gpm 

TEMPERATURE:  32 _ 

FEED  CONDUCTIVITY:  nmhos 

FEED  pH:  75  *  _ 


FINISH  TIME:  __ 

— 

ELAPSED  TIME: 

LL  . 

hr. 

COLLECTION  TIME:_ 

_ min. 

DATA  TAKEN  BY: _ 

^ _ 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

7.3 

IAU>  Y  18.3  =2^».72x  0.765  =  20.-4 

gio 

96.7 

2 

3 

■8:3. 

X  18.3  =  3o.?fe  a76s:  =  _2a2 

970 

3 

5 

0.3 

I.fp6  X  18.3  =  30.3Sx  DJ(e5.  -  23.2. 

avg.  .22/3 

seo 

687 

_2&s 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  em-A _ CONC.:  g.5%  BUFFER:  tiCl 


IMMERSION  IN  BIOCIDE:  9/25'  91 
TOTAL  TIME  IN  BIOCIDE:  -75  DAYS 

TEST  J)AlE:f2/J&  91 


REMOVAL  FROM  BIOCIDE:i2//2/91 
START  TIME;  Mt5, 


FINISH  TIME:. 


PT.OW  RATE!  0-7/5 

_ gpm 

ELAPSED  TIME: 

1.0 

hr. 

TEMPER  ATURE!  ^*7. 0 

C 

COLLECTION  TIME: 

min. 

FEED  CONDUCTIVITY:  SSjOQO 
FEED  pH;  B.S _ _ 

_nmhos 

DATA  TAKEN  BY: _ 

1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GID 

COND. 

(umbos) 

REJECTION 

(%) 

JZuS 

-L^  X 

18.3  s  26.7Zx  (L22^  « 

24.7 

\(eOQ 

.911 

JJfZx 

18.3  0.926  = 

27.4 

1400 

’TI.S 

.KQ. 

ItCpQ  X 

18.3  =79.28y  0.925  = 

27.» 

|400 

.97.5 

AVG. 

..lfkz2 

3X±. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLOta  TEST  #  .30 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  3728  > 

MEMBRANE  I.D.  #  >>-72ft>3o _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  _2/.2c>/  91 

PRESSURE;  _ psl 

FLOW  RATE:  O.C0& _  gpm 

TEMPERATURE;  3Z _ 

FEED  CONDUCTIVITY:  nmhos 

FEED  pH;  "7.5'  _ 


START  TIME:  DfSO _ 

FINISH  TIME:  /OSQ 

ELAPSED  TIME;  /  Q  hr. 

COLLECTION  TIME;  S.^  min. 

DATA  TAKEN  BY:  k'rT _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

6).~7 

X  18.3  =  245i2^o^^^»s  s 

-18.1 

.ITS 

9fi.T 

2 

3 

\.L>0  X  18.3  sZ7.2&(  = 

22.4 

3 

5 

7.8 

X  18.3  =7gt^x  Q,lipS  s 

AVG. 

^i.g 

^LQ. 

^.4 

9^.1 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  gPTA _ CONC.;  O.  I  Vo 

IMMERSION  IN  BIOCIDE;  9  l2Sl  91 
TOTAL  TIME  IN  BIOCIDE;  7ft  DAYS 

TEST  91 

PRESSURE: _ PfiT) _ psl 

FLOW  RATE;  Oil _ gpm 

TEMPERATURE: _ 2ASL _ C 

FEED  CONDUCTIVITY;  r»rsr>  umhos 

FEED  pH;  .  _  7.fl5  ' 


BUFFER;  JjCt/A/fliJCOg  pH;  5.4 
REMOVAL  FROM  BIOCIDE:(g>^/91 


START  TIME;  OM6 _ 

FINISH  TIME;  094^ 

ELAPSED  TIME; _ Lfi _ hr. 

COLLECTION  TIME;  6>.0 _ min. 

DATA  TAKEN  BY;  A.V.t>.  L _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(9b) 

1 

2 

1.16  X 

18.3  s  2U2Sx  1.04  s 

21.9 

*?OlP 

JS3A 

2 

4 

LZ2.X 

18.3  B  232f«  |yv<  s 

■24.2 

98.Z 

3 

6 

JLO 

J.J7  X 

18.3  »  21.4/  X  1.04  « 

22.3 

940 

98.3 

AVG. 

.file. 

.58.3 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUlO  TEST  #  _ l± 

ELEMENT  #  3728 _ _ 

MEMBRANE  SHEET  #  3728-4-/8 

MEMBRANE  LD.  #  3128-14 _ 


rONTROT.  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  / /7  /  91 

PRESSURE:  _ psl 

FLOW  RATE:  _  gpm 

TEMPERATURE:  33  C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  7.7 


START  TIME:  _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME:  S.n 


ma. 


ItO. 


DATA  TAKEN  BY:  KTH 


_hr* 

min. 


CELL 

SAMPLE 

MLS 

MLS  /  KHN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

1 

1 

33. 

{.10  *  18-3  =  3l.il  «  0.13S  =  2.7.9 

^■C>Q 

2 

3 

&1. 

1.78  X  18.3  =32.57x  O.T38  =  24.0 

aS2. 

3 

5 

9./ 

I.0Z  X  18.3  s  - X  0.738  =  - 

1500 

AVG.  .2Sf.6. 

315. 

REJECTION 

(*) 

3SLO 

-2£L7. 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  gPTA _ CONC.:  0>0\.Va 

IMMERSION  IN  BIOCIDE:  9  7257  91 
TOTAL  TIME  IN  BIOCIDE;  78  DAYS 

TEST  DATE:i2//^  91 

PRESSURE: _ fiOO psi 

FLOW  RATE;  O.lOfK  gpm 

TEMPERATURE:  25.0 _ C 

FEED  CONDUCTIVITY;  55,000  nmhoi 
FEED  pH;  7.85 _ 


.BUFFER:ifa/ftollCQa  pH:_jL2g- 

REMOVAL  FROM  B10Cn)EtWlt/91 


START  TIME;  1146 _ 

FINISH  TIME:  IZ4S 

ELAPSED  TIME;  /.O _ hr. 

COLLECTION  TIME;  A.O  min. 

DATA  TAKEN  BY;  A.V.&.  L  . _ 


1 

2 


2 

4 

< 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(«) 

1.42  X 

18.3  « 29.97x  I.OP  e  2dr.O 

jaop 

.m3 

£L2. 

iSlx 

18J  »  2Sj£Zx  /.QO  «  28.1 

J12W 

1,42  X 

18.3  ■  25.99  X  -  2^.0 

i^m 

323. 

AVG. 

J2^ 

.923. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  3r72ft  fs 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  _ 


TEST  # 


TEST  DATE:  IQjJU 
PRESSURE:  Ao5 

FLOW  R'ATE:  O.Ca 

TEMPERATURE:  32 

FEED  CONDUCTIVITY: 
FEED  pH:  7.g 


_psl 
.  IPm 
_C 


START  TIME:  _ C 

FINISH  TIME:  _ Li 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(*) 

1 

1 

il. 

1.54  *  18.3  =  26.iax  0.752  =  Z\,Z 

99.0 

2 

3 

JLl- 

1.4ft  X  18.3  =  27Dfix  0.752  »  20.4 

3 

5 

I  X  18.3  =30:z4x  0J52.  s  23.1 

AVG. 

MSZ.. 

3JP.. 

.220 

.22J. 

SOPiUM&ewZOftTff 

BIOCIDE:  CPTA^gtotSOj  CONC.;  O.SVo  BUFFER: 


IMMERSION  IN  BIOCIDE:  10/  91 

TOTAL  TIME  IN  BIOCIDE:  ^  DAYS 

TEST  DATEtJi/!^  91 

PRESSURE: _ ^02. _ psi 

FLOW  RATE:,  gpm 

TEMPERATURE:  C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  7.  BS 


REMOVAL  FROM  BIOaDE:Ji/i^91 


START  TIME: _ (£ 

FINISH  TIME: _ 1/^ 

ELAPSED  TIME: _ 

COLLECTION  TIME: 


CELL  SAMPLE  MLS  MLS/MIN 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
P.  GFD  O 


7.4  X  18.3  =  22Slx  1.00  =  Z2.6 

BA  i.4o  X  18.3 . 22^  t.a>  B  7&.A» 

BJL  L3B.  *  18.3  -  24.34x  i  on  »  24.3 

AVG. 


COND. 

(umbos) 

REJECTION 

(*) 

USO 

J28^ 

940 

^•3 

:Z4^ 

.327... 

a6.fe.. 

3 


PMJVtMiitj  I  aits  i  a  oa  \ 


TEST  DATE:  10/  /  / 
PRESSURE:  fiOC 

FLOW  R'ATE:  Q^S 

TEMPERATURE:  _ 32 

FEED  CONDUCTIVITY: 


-PsI 
.  EPn» 
_C 


START  TIME:  _ LL 

FINISH  TIME:  _ L 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

GFD 

COND. 

REJECTIC 

CORR.  CORR. 

(umbos) 

(%) 

1 

1 

Ue. 

1.52  X  18.3  =  27.02*  0.130  = 

20.5 

740 

.52^ 

2 

3 

leJL 

18.3=2i22*am  » 

J3A 

3 

5 

AZ. 

i.(A  X  18.3  =  30.01  X  0.130  S 

2LL 

.sfi. 

AVG. 

JSCL3 

JZQl.. 

BIOCIDE: 


sodium  BENzoAre 


IMMERSION  IN  BIOCIDE;  tO/  ^  91 
TOTAL  TIME  IN  BIOCIDE:  ^  DAYS 

TEST  DkTEiWm/  91 

PRESSURE: _ _ psI 

FLOW  RATE:  0.7/  _ gpm 

TEMPERATURE;  :^.0  C 

FEED  CONDUCTIVITY;'^^' OOP  umhos 
feed  pH: _ Ziff _ 


REMOVAL  FROM  BIOCIDE:/2y/7/91 


START  TIME: _ * 

FINISH  TIME: _ | 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: 


MLS 

MLS/j.HN 

AREA  TEMP.  GFD 

CORR.  <X>RR. 

COND. 

(umbos) 

REJECTION 

(9b) 

AS. 

dZLx 

18.3  e  22^1*  f-OO  r:  *22./ 

f.Sf  X 

18,3- 2252*  -  24.0 

-aecL 

10.0 

L42* 

18.3  -  2fc./7x  /.GO  «  2fe.2 

1/00 

S3.0 

AVG. 

..fix.. 

.50.3,. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID SYsreh^S _  TEST  # 

ELEMENT  #  (^At^eeLeHeuTf  MewcmD 

MEMBRANE  SHEET  #  372g-ll _ 

MEMBRANE  I.D.  #  3726-35 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  10/  I J  91 

PRESSURE:  fiOO _ P«» 

FLOW  R'ATE:  O.0>^ _  gpm 

TEMPERATURE:  ^ 

FEED  CONDUCTIVITY:  (VO,  OT^  nmlioa 
FEED  pH:  '7.  S 1 - 


START  TIME:  12^0 _ 

FINISH  TIME: 

ELAPSED  TIME:  _ LQ. _ br. 

COLLECTION  TIME:  S.O  min. 

DATA  TAKEN  BY:  KJT. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR- 

GFD 

COND. 

(nmlios) 

REJECTION 

(9fc) 

1 

1 

Aj_ 

L22  X  18.3  =  22.3at  0.73f?  = 

2 

3 

/.04  X  18.3  s  /9.f8x  A75B  » 

J±Q. 

360 

3 

5 

/.26  X  18.3  a  23.42x  Q  73g  = 

AVG. 

■  11:3- 

mz. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


SobiuH 

BIOCIDE:  gPTA  ^50  ;go7_C0NC.: _ Q^. 

IMMERSION  IN  BIOCIDEzJQ/^  91 
TOTAL  TIME  IN  BIOCIDE;  7S  DAYS 


TEST  DATEil2/lZf  91 

PRESSURE: _ fifiQ _ P»I 

FLOW  RATE:  0.70 _ gpm 

TEMPERATURE:__,2gsfi _ _C 


FEED  CONDUCTIVITY;  SS,/y^  umhoi 

FEED  pH;  7,45 _ 


BUFFER;  HCi.fA/a,iYCO^  pH; _ 

REMOVAL  FROM  BIOCIDE:|2/Z2/91 


START  TIME;  l(aCS _ 

FINISH  TIME;  1705 

ELAPSED  TIME;  1.0 _ hr. 

COLLECTION  TIME:  “7.D _ min, 

DATA  TAKEN  BY;  hC.T. _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

0.&7  X 

18.3  a  l69Zx  1.00  a 

J[£2_ 

jm. 

.95, Q 

032.^ 

18.3  a  tjOn  m 

n.o 

630 

-96.9 

liZ. 

J.D3  X 

18.3  a  iggSr  /.no  S 

Jdta 

-Sgjg 

AVG. 

_..a5. 

JSZ. 

3 


TEST  DATE:  10/ ,1  /  91 

PRESSURE:  SQO _ psi 

FLOW  R'ATE:  _  gpm 

TEMPERATURE:  35  C 

FEED  CbNOUCTIVITY:  /^.r>r>0  umho« 
FEED  pH:  7.5*  .  ^ _ 


START  TIME:  fdj 

FINISH  TIME:  _ LS 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


DATA  TAKEN  BY:. 


CELL  SAMPLE  MLS  MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

1  1  jEL^  1.60  X  18.3  =  29.2gx  0.7^8  =  21.6 

2  3  iM.  X  18.3  =  QJt5x  fiiiaft  »  -21.9 

3  s  lA.  JA3.  X  18.3  =  ZLO&t  aiaS  «  20,0 

AVG.  -ZLZ. 


COND.  REJECTION 
[nmhos)  (%) 


(nmhos) 

jza2_ 

.iaSL 

..•Z2g 

J7.Z5. 


.9gjB 

.220. 

..^0 


IMMERSION  IN  BIOCIDE:iflL/-£/  91 
TOTAL  TIME  IN  BIOCIDE:  75  DAYS 

TEST  TikTExWW  91 

PRESSURE: _ BQQ. _ psI 

FLOW  RATE:  O.'lZ _ gpm 

TEMPERATURE:  7.4.0 _ _ _ C 

FEED  CONDUCTIVITY:  ggflflO  umhos 
FEED  pH;  T.T _ 


FFER:J^<2a^*^C^pH;_S./0 
REMOVAL  FROM  BIOCIDE:12/ia/91 


START  TIME; _ Q£ 

FINISH  TIME:  OS 

ELAPSED  TIME; _ 

COLLECTION  TIME: 


DATA  TAKEN  BY;. 


L-£.M. 


MLS 

MLS/MIN 

AREA  TEMP. 

CFD 

COND. 

REJECTION 

CORR.  CORR. 

(umhos) 

(*) 

Aa 

1.00  x 

18.3  B  »-04  s 

19.0 

940 

.283- 

33. 

JJdx 

18.3  mTOJix  l.04  » 

jDsa 

3S.I 

jQi84  X 

18.3  ■  iSJsrTx  i.q4  ■ 

-Ito.Q 

MQ. 

9g.S 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUIO  sySTBMS  TEST  #  _35 

ELEMENT  #  372B  CsAMg  ELCMgMt;^ew  cot!) 

MEMBRANE  SHEET  #  3728  >13 _ 

MEMBRANE  LD.  #  3728>35 _ 


rONTROT.  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 

PRESSURE:  ^C> _ psi 

FLOW  R^ATEt  O.U>9>  _  gpm 

TEMPERATURE:  SZ.S _ 

FEED  CONDUCTIVITY:  nr>C>  umbos 

FEED  pH:  ‘ _ 


START  TIME:  _ 

FINISH  TIME:  /^45 

ELAPSED  TIME:  1.0 _ hr. 

COLLECTION  TIME:  h.D  min. 

DATA  TAKEN  BY:  kTT. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

M- 

1.02  X  18.3  =  j3Mx  A7S2  s 

Jl£l 

-sas. 

2 

3 

:zj_ 

IM.  X  18.3  a  2i£3.X  QJSL  » 

HdO 

9?.4 

3 

5 

/./3  X  18.3  s  2DMx  Q.15Z  s 

AVG. 

J&S- 

J5Z. 

41Q- 

..llCl. 

^22.2 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BI0CIDE;6LUTC«ALDEH¥PE  CONC.: _ _ BUFFER;./L<VA^ife^pH;..5..fc _ 

IMMERSION  IN  BIOCIDE:  10  /  ^  91  REMOVAL  FROM  BIOCIDE:i2//2/91 

TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 


TEST  DATE:12//4/ 

PRESSURE: _ 3GQ^ 

FLOW  RATE:  ^>3 

TEMPERATURE: 


.P*i 

_gpin 


START  TIME: _ 

FINISH  TIME: _ 

ELAPSED  TIME:. 


m 


hr. 


miD. 


FEED 

FEED 

CONDUCTI V  IT  Y;5^ 
dH: _ 7/7 _ 

umhos 

DATA  TAKEN 

BY: 

CELL 

SAMPLE  MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

.5.2. 

0.9A  X 

18.3  =  i7.93x  1.00  s 

..  I7.y 

520 

-22../ 

2 

4 

0.83  X 

18.3  »  \S.I9x  t.QO  s 

/S2 

-gfi.fl 

3 

< 

JL5 

Qnz.x 

18.3  -  I3.IB  X  LOO  = 

740 

AVG. 

iasL. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  PUJlt>  SYSTEMS  TEST  # 

ELEMENT  #  S72A  CSflMg  clemea^t.  mew  cur) 

MEMBRANE  SHEET  #  372e>-  t4 _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  /Q/ 2  /  91 

PRESSURE:  _ psl 

FLOW  R'ATE:  _  gpm 

TEMPERATURE;  32  _ 

FEED  CONDUCTIVITY;  ^jDDG  umbos 
FEED  pH:  ■ _ ! _ 


START  TIME;  _ 

FINISH  TIME;  _ 

ELAPSED  TIME; _ 

COLLECTION  TIME; 


DATA  TAKEN  BY;  iCTT 


„hr. 

min. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

JJ- 

1.4b  X  18.3  =  27.^6 X  ATfeg  = 

20.7 

6^0 

3 

3 

— 

—  X  18.3  =  X  *•'  '■  S5 

— 

— 

. — 

5 

LM  X  18-3  QJfeS  = 

23.5 

TTO 

9fl.7 

AVG. 

..^2.1 

_-3P5. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;<^LUTgRALDEHViPC  CONC.;  Q. 5  %  BUFFER;  l4Ct. /is/^  //g^pH; _ 

IMMERSION  IN  BIOCIDE;/^  /  4f  91  REMOVAL  FROM  BIOCIDE;i2/ig/91 

TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 


TEST  'DkTEilZllBf 


PRESSURE; _ 

FLOW  RATE;. 


Ano 


TEMPERATURE;, 
FEED  CONDUCTIVITY 
FEED  pH;  7.7 


_P*> 

__8P»n 

_ C 

umhos 


START  TIME;  l420 _ 

FINISH  TIME;  I5ZD 

ELAPSED  TIME;  t.O _ hr. 

COLLECTION  TIME;  S.O  min. 

DATA  TAKEN  BY;  /l.E.M. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

JJR  X 

18.3  =11l52.x  0.9g/  =  21.2 

RTO 

M.5 

2 

4 

&i3. 

JJtdix 

18.3  ^.9^1  »  22  A 

1000. 

3B.Z. 

3 

4 

AI. 

JJ^x 

18.3  =  22.6 

JZQO 

97.8 

AVG. 

im. 

3SJi. 

#No  FLOW.  Plastic  on  fnenBAANe  surface. 


TEST  DATE:  lO  /Zj  91 

PRESSURE:  80Q _ 

FLOW  R^ATE; 

TEMPERATURE:  32.  g 

FEED  CONDUCTIVITY: 

FEED  pH:  -7.^ 

CELL  SAMPLE  MLS  MLS  /  MIN 


START  TIME:  _ U 

FINISH  TIME:  _ i 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY:, 
[P.  GFD  CO 


AL.  122  X  18.3  =  22Sx  Q.-752  s  1^.6 
J,lix  18.3=^52x0351  =  i5,4 

jja  X  18.3  =Z2M.tQ.15Z  =  JIA 

AVG.  .A^l.4. 


COND. 

(umhos) 

440 

380 

4oo 

JSax 


REJECTION 

(%) 

.32S 

JS^A 


6001 OM  eiSVLFiT*/ 

BIOCIDE:  ^LV&eRlh/£  CONC.:  /.0%/2aQife BUFFER; 


IMMERSION  IN  BIOCIDE:ifiy 
TOTAL  TIME  IN  BIOCIDE:.: 

TEST  DATE:|2/J8/  91- 

PRESSURE: _ HOD 

FLOW  RATE:  0.7? 

TEMPERATURE: 

FEED  CONDUCTl  VIT 
FEED  pH:  *7.  A 


91 

_DAYS 


_ psl 

— SPm 

_ C 

umhos 


REMOVAL  FROM  BIOCIDE:i2/i2/91 


START  TIME: _ H 

FINISH  TIME: _ l± 

ELAPSED  TIME: _ _ 

COLLECTION  TIME:, 

DATA  TAKEN  BY: _ i 


MLS 

MLS/’IIN 

AREA  TEMP.  GFD 

COND. 

REJECTION 

CORR.  CORR. 

(umhos) 

(%) 

A5. 

0,90  X 

18.3  =  ih£Lx  1.02  =  iA.g 

iino 

J98  8 

SJL 

ItOO.  X 

18.3=fi2fi.xLQ2  =  JHl 

'IIP 

9&1 

4.G 

Q3Q.X 

18.3  ^\h.4lx  I.OZ  « 

.190 

58.4, 

AVG. 

.TZ3.. 

.5SL7.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUm  .^y.«rrFMS  TEST  #  38 

ELEMENT  #  ^726  rSAMEgLgMgfJTjiJgWgijrl^ 

MEMBRANE  SHEET  #  a72ft-/fc> _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  tO  f  2  !  91 

PRESSURE:  fiao  _ psl 

FLOW  R'ATE:  O  loJ _  gpm_ 

TEMPERATURE:  .^?>  C 

FEED  CteNDUCTIVITY:  tgG.OCC^  umhos 
FEED  pH:  7.^  ^ 


START  TIME:  _ 

FINISH  TIME:  _ | 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 


il4Q 


DATA  TAKEN  BYs  AVr>.L. 


-hr- 

min. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

1 

1 

j.T/o  X  18.3  =  23.QfaK  = 

n.o 

,520. 

2 

3 

sz. 

h04  X  18.3  a  l9.Q-^x  A73A  s 

J£JL 

J2Q. 

3 

5 

JL2Z  X  18.3  a  22S*  a738  a 

AVG. 

J4l5_ 

-42a. 

REJECTION 

(%) 

3SJ- 

,213. 

S21. 

..nz. 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  COhtr^OL _ CONC.;  DT  _  WATg^fBUFFER:  /VCx  //I/a  f^COj  pH;  S.  S 


IMMERSION  IN  BIOCIDE;  10/  H  /  91 
TOTAL  TIME  IN  BIOCIDE;  lO  DAYS 


REMOVAL  FROM  BIOCIDE;ii<2e/91 


TEST  DATE;i2^  91 

PRESSURE: _ fiQQ _ psi 

FLOW  RATE;,,  _  QjS  gpm 

TEMPERATURE:  C 

FEED  CONDUCTIVITY;  gar /aOO  umlms 
feed  pH:  77  ^ 


START  TIME;  l^tX> 
FINISH  TIME;  T400 
ELAPSED  TIM^t  I.D 
COLLECTION  TIME:  ig.Z) 

DATA  TAKEN  BY:  C..BM. 


cell 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

18.3  aISLBTx  /.QQ  e  l«;,4 

520 

2  ■ 

4 

AL 

fl^x 

18.3  m  112Q.X  ISO.  »  ,J7.2 

STO 

Jg..P 

3 

6 

128  X 

18.3  a  CL23.X  LfXL  =  I7.«? 

AVG. 

.38.1 

.38.% 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  U 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  _ 


TEST  # 


NTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE;  10/  Z  7  91 

PRESSURE;  BOO  _ _ psl 

FLOW  R'ATE;  Q.faB  Spm 

TEMPERATURE;  33 _ 

FEED  CONDUCTIVITY;  /rXipTsTi  umhos 

FEED  pH;  7.5  ^ _ 


START  TIME;  _ l£. 

FINISH  TIME;  _ Ut 

ELAPSED  TIME:  _ 

COLLECTION  TIME;. 


DATA  TAKEN  BY; 
[P.  GFD  CO 


CELL  SAMPLE  MLS  MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 


SJe.  JJ2.X  =  15.1 

50.  JJfL«  i«s=2aBfc»aEiS  =  l5.4 

1.20 X  18.3.2I.%«  0.73ft  =  lb.2 

AVG. 


COND. 

(umbos) 

530 

A2Z. 


REJECTION 

(%) 

-SfiJ- 

3Q.a 

.22i_ 

.saz 


BIOCIDE;  gDNTRQL  CONC.; 


BUFFER;, 


IMMERSION  IN  BIOCIDE;  /  /  7  / 
TOTAL  TIME  IN  BIOCIDE.-JSo. 

TEST  DATE;JL/a/  9« 

PRESSURE: _ flOL _ 

FLOW  RATE;  0.7^ 

TEMPERATURE;  24.0 _ 

FEED  CONDUCTT VITV;  gfl  /WH 
FEED  pH;  7.7 

CELL  SAMPLE  MLS  MLS/MIN 


91 

_DAYS 


— P»J 
__gpm 

_ C 

.umhos 


_ 


REMOVAL  FROM  BIOCIDE;X/i/SiTR 


START  TIME; _ 1(2^ 

FINISH  TIME: _ LL 

ELAPSED  TIME; _ 

COLLECTION  TIME; 


DATA  TAKEN  BY: 


AREA  TEMP. 
CORR.  CORR. 


GFD 

COND. 

(umhos) 

REJECTION 

(%) 

20.7 

aco. 

-9B.4 

19.8 

100 

a^Q 

-14.5 

MD. 

.98.8 

.%0.. 

.98s7.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  ^72R 

MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  ; 


TEST  # 


3728-2 


TEST  DATE;  >0  /  3  /  91 

PRESSURE;  80Q, _ psl 

FLOW  tfATE;  Q.6>a  cnm 

TEMPERATURE:  5^ _ C 

FEED  CONDUCTIVITY;  /,Q  OOP  umbos 
FEED  pH:  l.ii>  _ _ 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


START  TIME;  _ tL 

FINISH  TIME;  /S 

ELAPSED  TIME;  _ 

COLLECTION  TIME;. 

DATA  TAKEN  BY; _ 

IP.  GFD  CONI 


j[a3_  JL2ifex  I8.3=2a:fifex£02a  =  ITO 

.5l2.  Jia.  X  18.3  =  2LS2x  0758  =  I5L9 

14a  X  18.3  S  21C6x  0738  =  20.0 

avg. 


COND. 

(umhos) 

hiO 

3L£L 

AlO 

..lag. 


REJECTION 

(%) 

-22j2 

-^.4 

.^,2 


BI0CIDE:il(2fcnS0|^ _ CONC.; _ 

IMMERSION  IN  BIOCIDE;  iP /// /  91 
TOTAL  TIME  IN  BIOCIDE;  90  DAYS 

TEST  DATE;JL/^/  91'X 

PRESSURE; _ ifiQQ. _ psl 

FLOW  RATE;  gpm 

TEMPERATURE;  2.4.5 _ C 

FEED  CONDUCTIVITY;  fiR  OOP  umlios 
FEED  pH;  7.7  _ 


_BUFFER;iigi:/Vci.^0^.pH;_2dQ- _ 

REMOVAL  FROM  BIOCIDE;ly^/9.r2 


START  TIME; _ IZL 

FINISH  TIME; 

ELAPSED  TIME; _ _ 

COLLECTION  TIME;. 

DATA  TAKEN  BY:_J 


MLS 

MLSr4IN 

AREA  TEMP.  GFD 

COND. 

REJECTION 

CORR.  CORR. 

(umlios) 

(%) 

A3. 

DACo  X 

18.3  =15.74  X  J.Q2  r.  1 

JaJtO 

£Jk. 

J‘00  X 

18.3  «  IB.30x  L02,  B  lfi.7 

35CL 

JSJ_ 

AJ^ 

18.3  m  utMx  .1^2.  =.  n.2 

jAl 

9ft.7 

AVG.  ..12.3.. 

.0^3. 

3 


TEST  DATE:  lO  /  4  /  91 
FRESSUEEi  flOO 
FLOW  R'ATE:  O.loS 

TEMPERATURE:  51 

FEED  CJbNDUCTIVITY:  0£l 


_psl 
.  SPm 
_C 


START  TIME:  _ Q 

FINISH  TIME:  *  U 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ i 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTK 

(%) 

1 

1 

2A. 

1.4ft  X  18.3  =  27.0ftx  OT9S  =  Zl.S 

J222. 

2 

3 

7.9 

1.5ft  X  18.3  siTkfi]  X  =;  25.0 

(ctnC) 

58? 

3 

5 

i^xl8.3=2.7v45xD35!5'  =  2|.& 

AVG.  33tA.. 

.24a. 

joa. 

asuB 

SI8.& 

BIOCIDE:  SALlCyi./C.  AllDCONC.:  Q.Z%  BUFFER: pH: 

IMMERSION  IN  BIOCTDE’.JWMJ  51  REMOVAL  FROM  BIOCIDE: / 

TOTAL  TIME  IN  BIOCIDE;  ^  T  ’ 


TOTAL  TIME  IN  BIOCIDE: 


DAYS 


TEST  DXTE:JJ£./  OrZ 

PRESSURE: _ OGQ _ psl 

FLOW  RATE:  ypm 

TEMPERATURE: _ _ C 

FEED  CONDUCTIVITY:  iaOOnti  umhos 
FEED  pH;  _ 


START  TIME: _ fig 

FINISH  TIME; _ QS 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY; 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(*) 

1 

2 

7.0 

\8.3  ^  24.^ 

j/2e. 

SELL. 

2 

4 

2Z. 

JLHx 

18.3  =2to.3gx  flSfeZ  =  2^.3 

iifto 

98.r 

3 

6 

IlSL 

X 

18.3  «Z4.8?xD.%2  =  2ft 

AVG.  .^4*^... 

JJWQ. 

.lOBL 

56,3 

WD  EVA  POiCATlOW , 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  SVST£-MS  TEST  #  ...JS,. 

ELEMENT  #  S1Z& _ _ 

MEMBRANE  SHEET  #  9n2^-2i _ 

MEMBRANE  I.D.  #  3:728-49 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  /Q/  4  /  91 

PRESSURE:  _ _ psi 

FLOW  RATE:  O.I0&  _  gpm 

TEMPERATURE:  32-5  C 

FEED  CONDUCTIVITY:  umbos 

FEED  pH:  1.6> _ I _ 


START  TIME:  /2IQ _ 

FINISH  TIME:  I3JO 

ELAPSED  TIME:  1.0 _ hr. 

COLLECTION  TIME:  S.O _ min 

DATA  TAKEN  BY:  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

1.18  X  18.3  =  21.59  X  0.152  = 

4>60 

2 

3 

JoA. 

JL2a  X  18.3  =  2242x  0352  = 

XLk. 

.52a 

.S3UL 

3 

5 

(oA 

1.28  X  18.3  a  23.-42X  Q.752  = 

AVG. 

JOJe. 

J3J_ 

540 

.59LL 

JSjB 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  salicylic  CONC.:__Q^L^ 

IMMERSION  IN  BlOCTDEiJQJJU  91 
TOTAL  TIME  IN  BIOCIDE;  91  DAYS 

TEST  DATE:J7/fl/  912 

PRESSURE: _ fiCQ _ p»l 

FLOW  RATE;  _ gpm 

TEMPERATURE: _ Z6,5 _ C 

FEED  CONDUCTIVITYiSTjQOQ  umhos 
FEED  pH;  7,^ _ 


BUFFER;  dH;  5.  8 

REMOVAL  FROM  BIOaDE:lyjfi/9l2 


START  TIME;  ll5S _ 

FINISH  TIME;  iZSS 

ELAPSED  TIME;  J.O _ hr. 

COLLECTION  TIME;  S.O  min. 

DATA  TAKEN  BY;  (L.E.H. _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(») 

5.5 

I.IQ  X 

«  l?.7 

MO. 

08.9 

5*5- 

uo* 

18.3  » 20.13x^915/  a  I9.T 

JSioCL 

99.0 

AB. 

Oaie.  X 

18.3  -051*  0-93/  -  17.2 

99.0 

AVG. 

.&.Q. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  fluid  AVsreMS  TEST  #  — ^ 

ELEMENT  #  572g _ _ _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  ^72A-50 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  91 

PRESSURE:  f!On  _ psl 

FLOW  RATE:  gpm 

TEMPERATURE;  32  C 

FEED  CONDUCTIVITY:  nmhoa 

FEED  pH;  _ _ 


START  TIME:  /35Q 


FINISH  TIME; 

ELAPSED  TIME;  _ 

1.0 _ 

_ hr. 

COLLECTION  TIME 

_ min. 

DATA  TAKEN  BY:_ 

Kjr 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(9b) 

1 

1 

iLJ_ 

\.zixis.3=z22&x  onus  = 

n.i 

5fiQ 

.■5 

3 

5.9 

1.18  X  18.3  =  21.59 X  onteS  = 

.Jfe.5. 

MQ. 

.323 

3 

5 

fe.4 

i.2ftx  18.3 « e^x  o.rtfi  = 

AVG. 

17,9 

JIZ. 

4p>a 

j50C> 

333 

333 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE; CONC.;  O.Qt  %  __BVFFER:/^C^/y^^^_pH:_^ 


IMMERSION  IN  BlOCniE:JO/UJ  91 
TOTAL  TIME  IN  BIOCIDE:_2L_DAYS 

TEST  DkTEiJJiQ/  9tZ 

PRESSURE: _ BOQ. _ P»« 

FLOW  RATE: _ 0.-73 _ gpm 

TEMPERATURE: _ _ C 

FEED  CONDUCTIVITY;  S7^  OOP  umhos 
FEED  pH;  l.to _ 


REMOVAL  FROM  BIOCIDE:iyifi/9P2 


START  TIME;  \AZS _ 

FINISH  TIME;_i525 _ 

ELAPSED  TIME;  1.0 _ hr. 

COLLECTION  TIME;  S.O _ min. 

DATA  TAKEN  BY;  C..E.H. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(9b) 

1 

2if 

AZ 

0.34.  X 

18J  S  -  X  1.00  B - 

32^ 

— 

2 

4 

£±. 

i.az  X 

I8.3«lA.fc7x  1.00  m  IR.7 

(bksO 

me 

3 

6 

A3 

i.q4  X 

18.3  B  l9.CSx  1.00  B  tJ.O 

avg.  ^83... 

JsSQ. 

Man 

3B3- 

383.. 

^  PINHOuE  FOUflD  (tJ  . 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLu/D  SVsrgMS  TEST  #  55 

ELEMENT  #  3728 _ 

MEMBRANE  SHEET  #  3728-^ _ 

MEMBRANE  I.D.  #  3728- SS _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  /Q/ 8  /  91 

PRESSURE:  800 _ psi 

FLOW  RATE:  O.bf^ _  gpm 

TEMPERATURE:  _ C 

FEED  CONDUCTIVITY:  /i>l  QQ<9  amhos 
FEED  pH:  7.4 


FINISH  TIME: 

- 

ELAPSED  TIME: 

_ _ 

hr. 

COLLECTION 

TIME: _ &0 _ 

min. 

DATA  TAKEN 

BY:. 

JLJl _ 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(nmhos) 

REJECTION 

(%) 

1 

1 

1.14  X  18.3  =70£(fx  0.&51  s 

JH 

.5QCL 

99.2 

2 

3 

JttA- 

jj2£x  18.3=22^  cy2S2  » 

20.1 

3 

5 

jfefc- 

1.32  X  18.3  =  24lfex  = 

AVG. 

jina 

JSLJb. 

&0O 

jaifi 

9P.O 

JSSd. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BIOCIDE:^^^mJQ^ONC.:^^^ _ BUFFER:  HC.\  /N  pH:JS,B 


IMMERSION  IN  BIOCIDE;  10/  11/  91  REMOVAL  FROM  BIOCIDE:iJ{2/9P2 

TOTAL  TIME  IN  BIOCIDE:_S_DAYS 


TEST  DKTExUQ/  9P2 

PRESSURE: _ OOQ _ psi 

FLOW  RATE:  _ iP*" 

TEMPERATURE;____24;^ _ _C 

FEED  CONDUCTIVITY;  SR.OOO  nmhos 
FEED  pH;  77 


START  TIME:. 
FINISH  TIME: 


m 


ELAPSED  TIME:  ^ 

hr. 

COLLECTION  TIME:  ^.<5 

min. 

DATA  TAKEN  BY:  C.E.M. 

CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(nmhos) 

REJECTION 

(%) 

1 

2 

X 

18.3  ■  I9.03x  I.Q2  «  19.4 

73Q 

ig.7. 

2 

4 

I.Q4  X 

18.3  ■  t9.Q3x  101  m  19.4 

98.9 

3 

< 

±L. 

O.0Z  X 

18J  ■  JS^x  iitt  «  15.3 

jQSa 

98.2 

avg. 

J727L 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER; 
ELEMENT  # 
MEMBRANE  SHEET  if 
MEMBRANE  I.D.  # 


TEST  # 


m  IXV  aLtlal 


TEST  DATE:  10  (J5 
PRESSURE:  PQ 

FLOW  RATE:  _ W 

TEMPERATURE:  _ i 

FEED  CONDUCTIVIT1 
FEED  pH:  IM 


-Ps« 

-  fpm 
_C 
umhos 


START  TIME:  _ Q 

FINISH  TIME:  It 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY:_| 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

JLS 

150  X  18.3  =  ZJA^x  o.RZS  - 

820 

MD. 

2 

3 

JLH 

l.40  X  18.3  »  254f2x  0.B2S  s 

2I.| 

OSO 

3 

5 

±Mlx  ^23Jc&x  dess  « 

AVG. 

2ASL 

jaa 

JSO^ 

aai 

J&S 

BENZALKONIUK  CHUTRltC/ 
BIOCIDE;  gPTA  f5iP» 5b)  CONC.:  Q. 

IMMERSION  IN  BIOCIDE:  10/ II  /  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 


TEST  VATE:JJJ3/  921 

PRESSURE: _  AJO _ psi 

FLOW  RATE;  _ SPm 

TEMPERATURE: _ C 

FEED  CONDUCTIVITY:  fiW  OOP  umhos 
FEED  dH;  7.7 


FFER:  nH= 

REMOVAL  FROM  B10ClDEiU&9rZ 


START  TIME; _ iU 

FINISH  TIME;  IZ! 

ELAPSED  TIME;  _ 

COLLECTION  TIME;. 

DATA  TAKEN  BY; 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(») 

li4  X 

18.3  s  20 Ax  0.9SI  B  2A5 

7£aO 

98.7 

J32y 

18.3  <;24Ji)x /9.4j9/  c  23,7 

£80. 

9^.5* 

f.2fl  X 

18.3  =23.42x  ^.9g/  B  ZS.O 

QIO 

98.4 

AVG. 

.se.£. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLAJin  SVAT^MS  TEST  #  — 51 

ELEMENT  #  3726 _ _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  .a.T2g-  57 _ 


rONTROT.  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE;  10  f,^  /  91 

PRESSURE:  HOP _ psl 

FLOW  RATE;  0/o& _  gpm 

TEMPERATURE;  31 _ C 

FEED  CONDUCTIVITY:  ^/,OQO  umbos 
FEED  pH;  7. 4  _ I _ 


START  TIME:  ///g _ 

FINISH  TIME;  I2lf^ 

ELAPSED  TIME;  /.Q _ hr. 

COLLECTION  TIME;  min. 

DATA  TAKEN  BY;  KTT. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

iL2_ 

/.36  X  18.3  =  2S.2Sx  ones  = 

ZO.I 

efao 

2 

3 

JLl 

l.4e>  X  18.3  =  27.08x  0.795  = 

ILS. 

33Je. 

3 

5 

JLQ. 

X  18.3  s  QJ^  » 

AVG. 

233 

£UeL. 

98.9 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


benzau<o»wm  CHLDMDE/ 

BIOCIDE;  gPTA^SipiSP)  _CONC.;_O^Qi 


3i^PUFFER;  HCl/^Ai  HCOg— pH;_A^ 


IMMERSION  IN  BIOCIDE:JO/MJ  91 
TOTAL  TIME  IN  BIOCIDE;  M  DAYS 

TEST  DATE;lyi3'  9^Z 

PRESSURE; _ SQ2- _ P»« 

FLOW  RATE: _ ^.7^ _ SPn* 

TEMPERATURE;  ^.O  .....  C 

FEED  CONDUCTIVITY:51?^flQC.__wnihos 

FEED  pH;  7.7 _ 


REMOVAL  FROM  BIOaDE;±/Z3/9J'2 


START  TIME;  1347 _ 

FINISH  TIME;  /5&7 

ELAPSED  TIME;  /.3  hr. 

COLLECTION  TIME;  min. 

DATA  TAKEN  BY;  _ 


CELL 

1 

2 


SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECnON 

(») 

2 

i.34  X 

18.3  s  2lS2x  I.QQ  E 

7A,S 

7/0 

..9BjS 

4 

ipn 

j34x 

18.3  >  24.52x  li2D.  « 

2<g 

730 

_sajL 

4 

JSJL 

l-Dl  X 

18.3  B  i2^23x  loo  b 

i»60 

9g.9 

AVG. 

Am.. 

SQS.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FLUID  SYSTEMS  TEST  #  61 

ELEMENT  #  SE  3730  (NEW 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  _ 


CONTRQI^MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

DATE: 

10 

91 

START  TIME: 

C9f5 

PRESSURE:  _ 

pil 

nNISH  TIME: 

_ iniSL 

FLOW 

RATE:  . 

fpm 

ELAPSED  TIME:  !  O 

hr. 

TEMPERATURE:  __3Q. 

C 

COLLECTION 

TIME: 

min. 

FEED 

FEED 

CONDUCTIVITY: 
dH:  7. 6 

DATA 

TAKEN 

BY: _ kLT 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(tunhot)  (%) 

1 

1 

S.0 

LflQ  z  18.3  a  n.MS  a 

Ig.l 

98.4 

2 

3 

.LOb  z  18.3  a  lY.4Qz  O.fgg  a 

Jk£i 

SbO 

52^ 

3 

5 

I.3Q  z  18.3  a  2^.79z  a£S£  « 

jaji. 

6IQ 

99.0 

AVG. 

JStQJi 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  SOftBlC  ACJD  CONC.:  QJ  ^Vo 


IMMERSION  IN  BIOCIDE:JQ/lA  /  91 
TOTAL  TIME  IN  BIOCIDE:  BB  DAYS 


TEST  DATEtlMj  9rZ^ 

PRESSURE: _ 002 _ pil 

FLOW  RATE:  „  nm 

TEMPERATURE:  22.  D  ^  C 

FEED  CONDUCTIVITY:  57.  QflO  ■mhoi 
FEED  pH:  7.7 _ 


BUFFER:  pH:_5.5__ 

REMOVAL  FROM  BlOCEDEtJJi^Z 


START  TIME:  QBiO _ 

FINISH  TIME;  0910 
ELAPSED  TIME; 

COLLECTION  TIME:  56  min. 

DATA  TAKEN  BY;  C.g.H. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(wnlKM) 

REJECTION 

(%) 

1 

2 

Al. 

0.94  z  18.3  a  172Dz  1.104  a  19.0 

A32. 

■92i. 

2 

4 

3±. 

1.02  z  18.3  a  M.67z  1.1 04  a  ZQ.fe 

MO 

3 

4 

M2  Z  18J  a  MQ4  a  22.6 

JiSOl 

ViJO 

*  Samples  stoeed 

»N  40%  bLYCEKOL 

Ml 

3SiS^.. 

and  gluts  aldehyde. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  # 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  3r 


TEST  # 


TEST  DATE:  lO/  /At  91 

PRESSURE:  _ pai 

FLOW  RATE:  _ 0^8 _  ipm 

TEMPERATURE:  C 

FEED  CONDUCTIVITY:  ■mha. 

FEED  pH:  I.A _ 


START  TIME:  _ A 

FINISH  TIME:  It 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 


DATA  TAKEN  BY:. 


CELL  SAMPLE  MLS  MLS  /  MIN  AREA  TEMP. 


COND.  REJECTION 


CORR.  CORR. 

(nnihoa) 

(») 

1 

1 

£LL 

iXoT.  X 

18.3  m79.L5x  QJSS  >  22>.L 

.984. 

2 

3 

UQx 

18.3  m2SA2x  O.T3g  »  20A 

eoQ 

5fiL3_ 

3 

5 

JJ__ 

1.42  X 

18.3  «25a2.»  Q79g  «  20.7 

avg.  JZiLfe. 

BUSi. 

£XL 

.2&.A 

BIOCIDE:  ftMD 

IMMERSION  IN  BIOCIDE:J[j 
TOTAL  TIME  IN  BIOCIDE 

TEST  DATE:JLyi4/  *« 

PRESSURE: _ 

FLOW  RATE: 
TEMPERATURE:  24? 

FEED  CONDUCTIVITY:.^ 
FEED  dH:  7.7 


-P«* 

Z?c" 

.■mhos 


REMOVAL  FROM  BIOCIDE:iJl!l/ftrZ 


START  TIME: _ tQ 

FINISH  TIME: _ LL 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY:  ( 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(wnboa) 

REJECTION 

(») 

1 

2 

Jlfi. 

* 

18J  ti?2  ■ 

2Io.{ 

iOSQ 

93.1 

2 

4 

7.0 

j4e« 

183  ■2S.A2k  f.flg.  - 

7Jo.\ 

iOQQ 

93.2 

3 

4 

_L30* 

183  «2a32.K  i.Q2.  « 

24.3 

QSO 

933 

AVG. 

25.5 

JQQCL 

SBuSk. 

#5^MfL65  STO^D  IM  GLYCEROL  AND  «LUTEALDEHVDe. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  . 
ELEMENT  #  5g  BlBi 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  « 


TEST  # 


TEST  DATE:  10/  /8/ 
PRESSURE: 

FLOW  RATE: 
TEMPERATURE;  1 
FEED  CONDUCTIVITY: 
FEED  pH:  7./b 


- P“ 

L -  fpm 

>Z _ c 

(eO^OQO  Binhos 


START  TIME:  _ Z2 

nNISH  TIME:  H 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
[P.  GFD  CG 


1  4^ 

3  JSA 

5  io.O 


«  ii.3  ■  n.57«  p.~?^s 
-LDQ  X  18.3  « /9.74>»  onfeg 
/.go  z  18.3  s  2/.%z  £L3i£ 


GFD  COND. 

(nmhM) 

/3.4 

/5./  3AO 

/&.B  540 


AVG.  J5i.  ^i37. 


REJECTION 

(*) 

22J. 

59.3. 


H  »  i  D)  :3  cut/ 1 0  d:8}ci  IJ  a  ^ 


mociDEi  SORBIC  AfclD  conc.;  go  I  7 

IMMERSION  IN  BlOCXDE.iJQJj£J  91 
TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 


.BUFFER:. 


[;  5.5 


DAYS 


TEST  DATEi±/j4/ 

PRESSURE: _ PQg _ psl 

FLOW  RATE:  0.70  zpin 

TEMPERATURE;  Z5  6  C 

FEED  CONDUCTIVITY:  S7,000  ■mbot 
FEED  pH:  7.7 _ 


REMOVAL  FROM  BIOCIDE:JL/i4/9rZ 


START  TIME:  \5L 
FINISH  TIME;  l4c 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY:_J 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(wnlMM) 

REJECTION 

(») 

to,5 

1.30  z 

18J  .  OiSSI  -  ^3:3 

720 

98.7 

S.l 

JJSz 

isj  >  Ift.t57z  m  18.3 

A50 

99.0 

ii3e* 

18J  ■  lto.47z  0.98/  »  Ife.l 

780 

S6,i? 

AVG. 

^3 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FlU^EC. _  TEST  #  _ / 

ELEMENT  #  AI39I874 _ 

MEMBRANE  SHEET  #  / _ 

MEMBRANE  I.D.  #  IB74-I _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  91 

START  TIME: 

15-^ 

PRESSURE: 

_ pti 

FINISH  TIME: 

FLOW 

RATE: 

_  fpm 

ELAPSED  TIME:  hO 

hr. 

TEMPERATURE: 

_ C 

COLLECTION 

TIME;  4.0 

min. 

FEED 

CONDUCTIVITY;  57.000 

_ anihot 

FEED 

dH:  7.0 

DATA 

TAKEN 

BY;  [CT. 

CELL 

SAMPLE  MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(amhot) 

(9>) 

1 

1  3A. 

2.  to  X 

18.3  «3e.43x 

oA35  « 

32d. 

510 

_22J. 

2 

3  AQ 

Z£D.  > 

18.3  «  3fe.fcQx  Q.ft3S  « 

3QJi 

£5a 

3 

5  2A. 

2.10  X 

18.3  «3R.43x  s 

32J- 

475 

AVG. 

3.U6. 

JSJZ. 

J5».L 

BfVEAU^NIUM 
B10ClDE;_aiL0ftjaE _ 

IMMERSION  IN  BIOCIDE:_£y^  91 
TOTAL  TIME  IN  BIOCIDE;  07  DAYS 

TEST  DATEiO/ZJ  91 

PRESSURE: _ fiOQ _ pti 

FLOW  RATE;  0.71 _ gpm 

TEMPERATURE;  2£o _ C 

FEED  roNmimviTY;  ■mho« 

FEED  pH;  7.3 _ 


fiVWEER:  jjCl/tl0LHCOa  pH:_&::fiS_ 

REMOVAL  FROM  BIOCIDE:lZ/^91 


START  TIME;  H05 _ 

FINISH  TIME;  1205 

ELAPSED  TIME;  hO _ hr. 

COLLECTION  TIME;  g.Q  min. 

DATA  TAKEN  BY;  AV.D.L. _ 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 
CONC.:  0.5  % 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND. 

(■mhot) 

REJECTION 

(%) 

1 

2 

0.0 

X 

18J 

.  _  , 

■ 

— 

2 

4 

Afi. 

X 

18J 

m  m 

— 

3 

4 

IKL 

X 

18J 

■  X 

1— 

AVG. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  Filmtsc 
ELEMENT  # 

MEMBRANE  SHEET  #  3 

MEMBRANE  I.D.  #  i&74^-‘Z 


TEST  # 


TEST  DATE:  9/  5*  /  91 

PRESSURE:  _ 600 _ 

FLOW  RATE:  0.1 _ 

TEMPERATURE:  33.  g 

FEED  CONDUCTIVITY:  gg^OCO 
FEED  pH:  1.0 _ 

CELL  SAMPLE  MLS  MLS  /  MIN 


-P«* 

.  gp™ 

_C 

_amhos 


START  TIME:  _ U 

FINISH  TIME:  _ L 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
[P.  GFD  CG 


0.3  2.D6«  18.3  =  36.c<,» />.33S  =  3i.g 

g>.0  2.00 , 18.3  « 3b.(.Ox  O.ggS  = 

0.3  2.ce> « 18.3  o-eas  = 

avg. 


COND. 

(nmhos) 

(A-O 

eoo 

>gc> 


REJECTION 

(*) 


i  J  i  i  L? dH  i  okk  J  ^  J  0  cm  I  qpl  simiJ 


bemealkonium  . 

BIOCIDE:  CHU)R>DE  CONC.:  Qj_7b_ 

IMMERSION  IN  BIOCIDE:_2/^  9l 
TOTAL  TIME  IN  BIOCIDE:  ip1  DAYS 


.BUFFER:igj/fcfeifCJB3-PH:,.Z3 _ 

REMOVAL  FROM  BIOCIDE:^2/91 


TEST  HKTE'XIJZJ  91 

PRESSURE: _ 6^ 

FLOW  RATE: _ QJB 

TEMPERATURE: _ Zk 

FEED  CONDUCTIVITY:. 
FEED  pH:  7.8 


-P»l 

_JP“ 

_ C 

.■mhos 


START  TIME: _ 

FINISH  TIME:  If 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(») 

3.5 

0.117  X 

1S3 . 2J4«  0322  «  2  f 

-B7.9 

Ale. 

a  153  m 

18.3 . 2^x  (L22?  -  ?r7 

Am 

.■9iB 

4.5 

0.I5Q« 

18.3  >  2.75  X  0.970  m  2 .7 

avg.  -2.:^... 

5^ 

9fl.7 

SOJ^ 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  _  TEST  #  _ 3 

ELEMENT  #  A/39/074. _ 

MEMBRANE  SHEET  #  _± _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

DATE: 

9/  S/ 

91 

START 

TIME: 

l4/o 

PRESSURE: 

_ psi 

FINISH 

TIME: 

_ ls:a3 

FLOW 

RATE: 

_ 

gpm 

ELAPSED  TIME: 

AQ- 

hr. 

TEMPERATURE: 

1  340 _ 

C 

COLLECTION 

TIME: 

min. 

FEED 

FEED 

CONDUCTIVITY! 

dH:  4a.^S^y.OO  _ 

_ umhos 

DATA 

TAKEN 

BY: 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

2.ofi>  X 

18.3  s  se.otM 

P.gSO  X 

2 

3 

e.3s 

X 

18.3  X 

= 

3 

5 

2.00  X 

18.3  X  a>.bOx 

0*^  =  3P.A 

avg. 

79,2. 

99.JL 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BCNZALKCMIUK  q,  , 

BIOCIDE!  iLULOMOe  CONC.!  Q.Ql  fO  BUFFER;  HCl/UaHLO^  pH;  (ff-OO 

IMMERSION  IN  BIOCIDE!  9  /27/  91  REMOVAL  FROM  BIOaDE:|£/^/91 

TOTAL  TIME  IN  BIOCIDE!  ^  DAYS 


TEST  DATEiIZ/3./  91 

PRESSURE! _ 8CQ- 

FLOW  RATE!  Q.7<^ 

TEMPERATURE: 


.p»* 

_gpm 


START  TIME: _ IQI 

FINISH  TIME:  //T 

ELAPSED  TIME: 


COLLECTION  TIME:  lO 


_hr. 

min. 


FEED 

FEED 

CONDUCTIVITY:. 
dH:  7*0 

_ umhos 

DATA  TAKEN 

BY:  C-.r.M- 

CELL 

SAMPLE  MLS  MLS/MIN 

AREA  TEMP. 

GFD 

COND. 

REJECTION 

CORR.  CORR. 

(umhos) 

(«) 

1 

2 

4:2. 

Q.43  X 

18.3  X  7B7x  0.955  X 

jl£_ 

4^00 

<^2.l 

2 

4 

4JL 

18.3  X  7.^9x  0.955 X 

JL2_ 

3400 

.93,9 

3 

4 

5.1 

a5/  X 

18J  X  9.33x  0,955  X 

...fiag. 

JS2J8. 

AVG.  - 

JZ5..- 

Ases 

5L.?.. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  FlLMTEc. _  TEST  #  _ J: 

ELEMENT  #  Al3J/a74 _ 

MEMBRANE  SHEET  #  S _ 

MEMBRANE  I.D.  It  /g74-4 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

PRESS 

DATE: 

9/  5/ 

91 

_ psi 

START  TIME: 
FINISH  TIME: 

I5A0 

URE: 

&00 

i6>40 

FLOW 

RATE: 

_ _ 

gpm 

ELAPSED  TIME:  /.D 

hr. 

TEMPERATURE!  33.5 

_ C 

COLLECTION 

TIME:  S.D 

min 

FEED 

CONDUCTIVITY: 

_ umhos 

FEED 

pH: 

7.S 

DATA 

TAKEN 

BY: 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos) 

(%) 

1 

1 

9.6 

1.90  X 

18.3  =34.77  X 

0.035  := 

79.0 

680 

2 

3 

9.6 

* 

18.3  =  34.77  X 

= 

79.0 

900 

9B.4 

3 

5 

t.92  X 

18.3  a  3Sl4  X  0.fi25  a 

.gaa 

740 

90.7 

AVG. 

29.1 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE!  MgMSTORE  CONC.;  2  Vo 

IMMERSION  IN  BIOCIDE:  9/g^/  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 

TEST  DATE:/2/^/  91 

PRESSURE: _ SQg _ P«l 

FLOW  RATE;  ^-72  «Dm 

TEMPERATURE!  C 

FEED  CONDUCTIVITY:  OOP  ■mhos 

FEED  pH:  7.8 


BUFFER:  NONE  pH:  5.5 _ 

REMOVAL  FROM  BIOaDE:l2/^/91 


START  TIME:  _ 

FINISH  TIME:  1620 

ELAPSED  TIME: _ L£L _ hr. 

COLLECTION  TIME:  S.O  min. 

DATA  TAKEN  BY;  (L.E.H. _ 


1 

2 


2 

4 

« 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

la,  1 

1.22  X 

18J  a  223&  0.95!5  a  21.3 

35Q 

99.4- 

X 

18.3  a2l.23x  0.955  a  25.6 

360 

99.3 

lp.O 

1.20  X 

18J  a2l.9^x  0.955  a  2J.O 

480 

9gJ 

AVG.  za-.?. 

aziS. 

3 


I 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FiLHrec. _  TEST  #  _ ^ 

ELEMENT  #  >»i39//g74 _ 

MEMBRANE  SHEET  #  ^ _ 

MEMBRANE  I.D.  #  IB74-5 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

DATE: 

9/  ^  / 

91 

START 

TIME: 

£>6to 

PRESSURE: 

dCtCi 

nsi 

FINISH 

TIME: 

0930 

FLOW 

RATE: 

spm 

ELAPSED  TIME;  1.0 

hr. 

TEMPERATURE:  _ C 

COLLECTION 

TIME:  4..0 

min. 

FEED 

FEED 

CONDUCTIVITY: 
dH;  *1,5 

umhoa 

DATA 

TAKEN 

BY; _ 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umbos)  (%) 

1 

1 

T9 

/.97  X  1&3  =  ditXSi  O.&SO  s 

tpCO 

9?^ 

2 

3 

JZtZ. 

1.93  X  18.3  =  ?S37x  O.eso  = 

470 

9S>-2 

3 

5 

"7, Ip 

1.90  X  18.3  =39T?* 

-22.5 

SStQ. 

99.0- 

avg.  -SQiP 

.5±Q 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  PR06ARD  CONC.!  20% 

IMMERSION  IN  BIOCIDE;_2_/2^  91 
TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 

TEST  DATE;(2/4/  91 

PRESSURE: _ _ P»l 

FLOW  RATE: _ OTg  «Din 

TEMPERATURE;  25.0  C 

FEED  CONDUCTIVITY;  amhot 

FEED  pH;  7,5 _ 


BUFFER;  MftKJg  pH;  5.3 
REMOVAL  FROM  BIOCIDE:i;^/^/91 


START  TIME;_jQfi2g _ 

FINISH  TIME;  0925^ 

ELAPSED  TIME;  1-0  _  hr 

COLLECTION  TIME;  S.O  min 

DATA  TAKEN  BY;  _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

2^ 

JL4. 

18J 

»27.0ftx  1.00  B 

■.g7,l 

9000 

839 

2 

4^ 

IM* 

18.3 

«22igx  1.00  . 

22.7 

3400 

3 

•if- 

(o.O 

1.20  X 

18.3 

.21.9fex  li>0  . 

22.0 

9&S 

AVG. 

23.9 

.^2 

.92,1. 

*W16>a6RANE  eURFftCC  SHOWED  rtEAVV  DYE  UPTAKE .  KEMBRANES  WERE 
t>AMA«ED,  THIS  test  SHOULD  BE  KEPEATED. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  r/LMITec.  TEST  It  _ ^2. 

ELEMENT  #  At39/^4 _ 

MEMBRANE  SHEET  #  7 _ 

MEMBRANE  I,D.  #  /e74-^ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  ^  / 
PRESSURE:  ^£30 

91 

pal 

START  TIME: 
FINISH  TIME: 

y9Sg 

FLOW 

RATE:  ^ 

ato7 

_  gpm 

ELAPSED  TIME:  A  O 

hr. 

TEMPERATURE: 

_ C 

COLLECTION 

TIME:  S.Q  min. 

FEED 

CONDUCTIVITY: 

_ nmhos 

FEED 

pH:  _ 

1.(0 

w 

DATA 

TAKEN 

BY: _ A.T: 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos) 

(«) 

1 

1 

23. 

L3kL  X 

18.3  s  34.04x  OMO  = 

33a 

33J. 

2 

3 

9.3g 

l.ST  X 

18.3  =  34.22x  aflio  = 

2ft.7 

JDSL 

3 

5 

33. 

ISSLx 

18.3  =  3477x 

= 

23JL 

(plO 

a&jt. 

AVG. 

.553:2 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

SU&eTITUTEp  . 

BIOCIDE!  ISOrmoaOUN^ECONC.;  0,5%.__BV¥FEIL:  HCLlfhlaJ^COjpH:  l.Z  __ 

IMMERSION  IN  BIOCIDE!  9  /2^/  91  REMOVAL  FROM  BIOCIDE:i2/4./91 

TOTAL  TIME  IN  BIOCIDE!  ^9  DAYS 


TEST  DATE!i2/4/  91 

PRESSURE: _ qQQ _ psi 

FLOW  RATE:  Oi72  gpm 

TEMPERATURE!  25.5  ~C 

FEED  CONDUCTIVITY!_SiJ>flQa_nmhos 
FEED  pH:  7.B _ 


START  TIME: _ Q 

FINISH  TIME: _ t 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 


.min. 


DATA  TAKEN  BY:  tL.E.M. 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(») 

1 

2 

lo.to 

1.32  X 

18J  «  2f.tfex  Q3S3  B 

23k.8 

^75 

.saa 

2 

4 

ta.S 

\2a » 

18.3  (12^  m 

23.4 

ASS. 

99.1 

3 

4 

hO. 

L2£lx 

18.3  s  2S.2&  OLSG^  b 

S£!0 

9S.ft 

AVG. 

2±Q- 

JiiJZ. 

.5Sa.2. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FlU 

ELEMENT  #  _ Al39m74 

MEMBRANE  SHEET  #  _ [ 

MEMBRANE  I.D.  #  I&74-' 


TEST  # 


NTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXP 


T  DATE:  9/^  /  91  START  TIME:  1355 


TEST  DATE:  V  /  to  / 

PRESSURE: 

FLOW  RATE:  A  79 

TEMPERATURE:  ^ 

FEED  CONDUCTIVITY: 
FEED  pH: 


_psl 
-  gpm 

__C 

umhos 


START  TIME:  _ / 

FINISH  TIME:  / 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY 
[P.  GFD  C< 


2.05  «  18.3  =37.5/^  «  3i.3 

BJ_  2^  X  18.3  ^835  =  31.0 

n.lS  L94  X  18.3  =  0.835  =  Z9.tif 

avg. 


COND. 

(umhos) 

520 


REJECTION 

(«>) 

99.1 

99.1 

99.C 

99.1 


suBsrirurrp 

BIOCIDF,; CONC.:  O.lS 

IMMERSION  IN  BIOCIDE:  9  /2A/  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 

TEST  DATE:IZJ±J  91 

PRESSURE: _ fiOQ _ psi 

FLOW  RATE;  0.7S _ gpm 

TEMPERATURE;  2to.5 _ C 

FEED  CONDUCTIVITY:  umhos 

FEED  dH;  7.  R _ 


.BUFFER; 


REMOVAL  FROM  BIOCIDE;^/£/91 
START  TIME;  l3ZS _ 


START  TIME; _ 

FINISH  TIME;  14-3 

ELAPSED  TIME; _ 

COLLECTION  TIME: 

DATA  TAKEN  BY: 


.E.IA. 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

JJL 

iACL  X 

18.3  =  0-95P  =  24.5 

920 

3Q3 

to.(p 

132.x 

18.3  =24.J4»x  0.955=  25,1 

9a.a 

b.A 

L2a.x 

18.3  = 23.42 X  0.955  =  22.4 

4ftO 

J22d_ 

avg.  .233.. 

693 

.9BJ.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FILMTEC.  TEST  #  _ 3 

ELEMENT  #  Al^l3l4 _ 

MEMBRANE  SHEET  #  9 _ 

MEMBRANE  I.D.  #  IQ14-3 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

DATE; 

.Ij-hJ 

iSnn 

91 

START 

TIME; 

/523 

PRESSURE: 

psi 

FINISH 

TIME; 

}^Z3 

FLOW 

RATE; 

cpm 

ELAPSED  TIME;  /.  D 

hr. 

TEMPERATURE;  33.5  C 

COLLECTION 

TIME; 

min. 

FEED 

FEED 

CONDUCTIVITY; 
dH;  5‘.7 

SfijOO£>  umhos 

DATA 

TAKEN 

BY; _ Jtf.TT 

CELL 

SAMPLE  MLS  MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umhos)  (%) 

1 

1 

9.45 

/.39  X  18.3  =34.59x 

0.655  a 

28.9 

JtieQ. 

99.2 

2 

3 

/.86  X  18.3  a  54.04* 

0.635  = 

JSQ. 

99.2 

3 

5 

9.3 

/.06  X  18.3  a  34.04x  0.035  = 

28.4 

jao. 

99.2 

AVG.  ■ 

99.2 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


SU&STlTVTEC> 

BIOCIDE:i2(2ZM^mj!&N£CONC.:_JL^i-^. 


BUFFER;  Hg.l/NaHCOgt  pH; 


IMMERSION  IN  BIOCIDE;  9/2fe/  91 
TOTAL  TIME  IN  BIOCIDE;  ^  PAYS 


TEST  DATE;J2/4./  91 

PRESSURE; _ j 

FLOW  RATE; _ S 

TEMPERATURE;  Z£>.0 
FEED  CONDUCTIVITY;  ^jOOQ  omhos 
FEED  pH;  7.  g  •  _ 


REMOVAL  FROM  BIOCIDE;/2/4./91 


START  TIME;_Jg55 _ 

FINISH  TIME;  Ih55, 

ELAPSED  TIME;  1.0  hr. 

COLLECTION  TIME;  S.Q  min. 

DATA  TAKEN  BY;  C.E.M- _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

JJQ  X 

18.3a2gi>Z;0.91Q  a 

^70 

■38.8 

2 

4 

A.g 

/.30  X 

18.3  =23.79x0.970  a  23.1 

3 

6 

— 

X 

18.3  a  X  a 

— 

— 

avg. 

■sa^ 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FILMTEC  TEST  #  _ 9 

ELEMENT  #  Al39iei4 _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  /g74-9 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  9  /  91 

PRESSURE:  flPO _ psi 

FLOW  RATE:  _  gpm 

TEMPERATURE:  -34  C 

FEED  CONDUCTIVITY:  umhoi 

FEED  pH:  _ _ 


START  TIME:  _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  ^ 

COLLECTION  TIME:  4.^ 


DATA  TAKEN  BY: 


_hr. 

.min. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

1 

ZIP  X  18.3  =3S.43x  s 

^aL2. 

610 

99 1 

2 

3 

BJL 

2.06  X  18.3  O.gSO  s 

£5Qi 

J2JL 

3 

5 

UO  X  18.3  ^36.43xQgBD  * 

AVG. 

3L3L 

.3IA 

J35. 

jaz. 

99.2 

J&J. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BI0CIDE:_^JMH _ CONC.:JQaiag/k-BUFFER:iiCl/Nft//Cfl3-Pg--Zs>.5 _ 

REMOVAL  FROM  BIOCIDE:(^£/91 


IMMERSION  IN  BIOCIDE:^^  91 
TOTAL  TIME  IN  BIOCIDE:  "TO  DAYS 

TEST  DATE:12/£/  91 

PRESSURE: _ BOQ. _ ptl 

FLOW  RATE: _ „ _ gpm 

TEMPERATURE:  25.5'  C 

FEED  CONDUCTIVITY:  S^iOQO  nmhoa 
FEED  pH:  7.fl _ 


START  TIME:  C9Z6 _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  /.O  hr. 

COLLECTION  TIME:  min. 

DATA  TAKEN  BY:  _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(*) 

1 

2 

^-0 

1.20  , 

18J  .  21.%x  Q9ES  «  2/.^ 

^£Q_ 

.9%l 

2 

4 

(c.O 

L^Qx 

18.3  .2L9S»«  0.9flS  .  2/.0> 

4fiO 

99.  i 

3 

4 

SI 

Li!L  * 

18.3  *20A»a9fiS»  20.5 

99.3 

AVG. 

ASH 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  Ai3 

MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  _ 


TEST  # 


i  i  a  urn  cut^  i  o  m 


TEST  DATE:  9/  9  /  91 

PRESSURE:  _ SOO 

FLOW  RATE:  g.67 

TEMPERATURE:  33 

FEED  CONDUCTIVITY: 


-P«« 

.  gpn* 
_C 


START  TIME:  _ i 

FINISH  TIME:  _ I 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


CELL 

pu:  _ 

SAMPLE 

_ £ 

MLS 

UAIA 

MLS  /  MIN  AREA  TEMP. 

TA&CN 

GFD 

ur: _ a 

COND. 

REJECTION 

CORR.  CORR. 

(umbos) 

(*) 

1 

1 

9J 

/.82  X  18.3  »33.3lx  fi.940  » 

28.0 

^00 

99.0 

2 

3 

/.02  X  18.3  a  5^.3fx  0.64^  a 

700 

9gJ 

3 

5 

-2:2 

/•W"  X  18.3  ss23.iifx  O.B40  a 

iekSL 

J2&2. 

AVG. 

a  ccm  i  o  m  si 


BIOCIDE: 


IMMERSION  IN  BIOCIDE:  9  /2Ar  91 
TOTAL  TIME  IN  BIOCIDE:  ’TO  DAYS 


\xJSLrrQlk _ BUFFER:jtfD^flZ/CP3  pH:.ifeJL_ 

»1  REMOVAL  FROM  BIOCIDE:^/S./91 


TEST  DATE:fi2/5/  91^ 

PRESSURE: _ fiO 

FLOW  RATE:  OA 

TEMPERATURE: _ ^ 

FEED  CONDUCTIVITY:. 
FEED  pH:  *7. 


_p«l 

_JP«n 
_ C 

.amhos 


START  TIME:  //45 _ 

FINISH  TIME:  7245' 

ELAPSED  TIME;  LO 
COLLECTION  TIME;  (o.O 

DATA  TAKEN  BY;  (L.E.M- 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(») 

A.9 

/.fg  X 

18J  a  2iOSx  0.970  m  20.4 

98r9 

mix 

isj  >  m  /R.l 

400 

.m. 

6o.4 

iQl  * 

nj  .  19.52.  09TO  .  IR.9 

99.0 

avg. 

SB. 

59A 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  AI3 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  _ 


TEST  # 


i  iw  I  aiiS  I  :j  mimm  ixv  mg  toj  i  o  « i 


TEST  DATE:  7  I  V  !  91 

PRESSURE:  _ _ ^ptl 

FLOW  RATE;  gP™ 

TEMPERATURE;  34.5  C 

FEED  CONDUCTIVITY:  ge.QQO  mnlio* 
FEED  pH:  _  ' 


START  TIME:  _ I 

FINISH  TIME:  _ L 

ELAPSED  TIME;  _ 

COLLECTION  TIME; 

DATA  TAKEN  BY:_ 


1325 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


n.S  \.97t  18.3  O.B2S  =  28.2 

JLfe.  130.  *  1«.3  «  3ims  0.8Z5  s  Z8.7 

n.l  im  «  0.825  =  Zh.l 

AVG.  ^3:.?. 


COND. 

(umhos) 


580 

.S50- 


REJECTION 

(*) 


99.0 

321. 

99.1 


BIOCIDE;  BCor^H  CONC.;  /mg 

IMMERSION  IN  BIOCIDE:^^  91 
TOTAL  TIME  IN  BIOCIDE;  7<Q  DAYS 

TEST  DATE:/2/5? 

PRESSURE: _ oQQ- _ P»l 

FLOW  RATE: _ 0.70  _  «Din 

TEMPERATURE:  ^ 

FEED  CONDUCTIVITY;  gfe^COQ  ■mhoi 
FEED  pH:  7.  S _ 


REMOVAL  FROM  BIOaDE:(^/£/91 


START  TIME;  /3f 
FINISH  TIME:  l4/i 

ELAPSED  TIME; _ 

COLLECTION  TIME:. 


DATA  TAKEN  BY:. 


CELL  SAMPLE  MLS  MLS/MIN 


AREA  TEMP. 
CORR.  CORR. 


5.^  /.Qfe  X  18J  >  J3J0i  0300 
5.7  iii.x  i8J-maUQ52P- 
5.fe  /./2  X  18J  ■  0.970 


jsa 

20.2 

19.9 


avg. 


COND. 

(amhos) 

750 

:Z2iCL 

7i!i>0 


REJECTION 

(») 

3Qn 

98.(Sy 

95.le> 

38t^. 


3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  fiimEC. _  TEST  It  _ IZ 

ELEMENT  #  AI39IS74 _ 

MEMBRANE  SHEET  #  /3 _ 

MEMBRANE  LD.  #  /8^-IZ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9/  9  /  91 

PRESSURE:  ftOQ _ pti 

FLOW  RATE:  0.70  «Din 

TEMPERATURE:  34.5;  C 

FEED  CONDUCTIVITY:  SB, umlia* 
FEED  pH:  _ 


START  TIME:  1445 _ 

FINISH  TIME:  I^S _ 

ELAPSED  TIME:  AO _ hr. 

COLLECTION  TIME:  4.0  min 

DATA  TAKEN  BY;  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(nmhot) 

REJECTION 

(%) 

1 

1 

2£5 

/.96  X  18.3  a  3Sl87x  >  29.4> 

600 

99.0 

2 

3 

i*2L  X  18.3  «  O.B2Sr  :=  28.B 

640 

3 

5 

/■83  . 1«.3  aeas  .  vt.s 

AVG. 

640 

.5&.2 

eRDMONlTRO- 

B10CIDE;PtoRftNgPiQL  CONC.; 

IMMERSION  IN  BIOCJDEiSJZZJ  91 
TOTAL  TIME  IN  BIOCIDE;  ^9  DAYS 

TEST  l}kTE'4Z/5j  91^ 

PRESSURE: _ fiflO _ psi 

FLOW  RATE;  «P»n 

TEMPERATURE;  Z5.0  Tc 

FEED  CONDUCTIVITY:.^^QG_«inho« 
FEED  pH;  7.  g _ 


BUFFER; /A://Afel^CQ|PH:  4,0 _ 

REMOVAL  FROM  BIOCIDE  :J2/^/91 


START  TIME:__QfiQS _ 

FINISH  TIME;  0905 

ELAPSED  TIME; _ LQ. _ hr. 

COLLECTION  TIME;  5.0  min. 

DATA  TAKEN  BY;  _ 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


1 

2 


2 

4 

< 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(amlMM) 

REJECTION 

(») 

ctnzx 

18.3  ■  tB.lfix  LOO  m 

1^.2 

140 

■  S8J 

0.6Bx 

18J  «  I2.44x  /.QQ  > 

12.4 

5eo 

99.0 

31 

0.7^  X 

18J  ■  I3.9f  X  I.QO  B 

IS.S 

4>20 

98.3 

AVG. 

-J3.0. 

.Ml 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FiLMTeC  TEST  #  _ ^ 

ELEMENT  #  Af 391674 _ 

MEMBRANE  SHEET  #  /4 _ 

MEMBRANE  I.D.  #  7874-/3 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST 

PRESS 

DATE; 

9/70/ 

91 

pii 

START 

FINISH 

TIME: 

TIME: 

0930 

URE;  _ 

600 

_ /O30> _ 

FLOW 

RATE: 

_ onz 

tpra 

ELAPSED  TIME:  /.  O 

hr. 

TEMPERATURE: 

!  _ 32 _ C 

COLLECTION 

TIME:  .4^.0 

min 

FEED 

CONDUCTIVITY;  . 

OOO  pmhot 

FEED 

pH:  _ 

7.7 

DATA 

TAKEN 

BY;  A.TT 

CELL 

SAMPLE 

MLS  MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(nmlios) 

(%) 

1 

1 

1-90  X  18.3  =  3^.77; 

(  A  BSD  . 

?9.5 

■zeo.. 

98.7 

2 

3 

±L 

I  SZ  X  18.3  s  333ix  CkfSO  > 

ji&z 

.12.0 

.sai 

3 

5 

26.0 

700 

AVG. 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


eROMONITRO-  . 

BIOCIDE;  fl^PANgPlQL  CONC.;  Q.  IQVo  BUFFER;  HCl/No.  HCCX^H: 

w 


IMMERSION  IN  BIOCIDE;  9j2Z/  91  REMOVAL  FROM  BIOCIDE:/2/^/91 

TOTAL  TIME  IN  BIOCIDE;  79  DAYS 


TEST  DATE;22/i£2/  91 

PRESSURE: _ ^70 _ pti 

FLOW  RATE;  «Din 

TEMPERATURE;  25.5  C 

FEED  CONDUCTIVITY;  FbpCfi  ■mhoi 
FEED  pH;  7.8  _ 


START  TIME;  /Q35 


FINISH  TIME: 

_ 

ELAPSED  TIME:  I.Q 

_ hr. 

COLLECTION 

TIME:  le.O 

_ min. 

DATA  TAKEN 

Bv= 

CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhot) 

REJECTION 

(») 

1 

2 

AS 

1 

18J 

«  Z  m 

23CC> 

— 

2 

4 

A2. 

Qja* 

18.3 

.  B.ia.  oaag. 

iZ.?. 

&0 

J22J_ 

3 

4 

Al 

QJ^x 

18.3 

K IB.^  1  z  * 

13.2 

9a.& 

AVG. 

j6r^§. 

JSB,?. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FILMTe^ _  TEST  #  _ l± 

ELEMENT  #  Al39/e74 _ 

MEMBRANE  SHEET  #  /S’ _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  !  fb  !  91 

PRESSURE:  _ psi 

FLOW  RATE:  gpm 

TEMPERATURE;  33  C 

FEED  CONDUCTIVITY;  5&,£>00  umhos 
FEED  pH:  _ 7.7  ' _ 


START  TIME: 

noo 

FINISH  TIME: 

iTjCiO 

ELAPSED  TIME;  _ 

hr. 

COLLECTION  TIME 

;  5.0 

_ min. 

DATA  TAKEN  BY;_ 

JLH _ 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

1.90  «  18.3  =34.7T«  O.MO  = 

29.2 

520 

99./ 

2 

3 

I.6B  X  18.3  s  M.^Ox  O.B4o  * 

28.9 

■SJg. 

3 

5 

1.68  X  18.3  a  34,40k  0.840  = 

AVG. 

5^0 

537 

99.  t 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

0.01%  BUFFER ; 


BROHOMrTRO- 

BIOCIDE:  PRQPAKEPIOL  CONC.; 

IMMERSION  IN  BIOCIDE;  9  /27/  91 
TOTAL  TIME  IN  BIOCIDE;  '70  DAYS 

TEST  DATE;l2/it/  91 

PRESSURE: _ BOO. _ pil 

FLOW  RATE;  0n2 _ SPm 

TEMPERATURE;  2io.Q _ C 

FEED  CONDUCTIVITY;-^/YVO  nmhoi 
feed  pH: _ IxB- _ 


REMOVAL  FROM  BIOCIDE:^/^/91 


START  TIME;__fe405 _ 

FINISH  TIME;  lOOS 

ELAPSED  TIME;  t.O _ hr. 

COLLECTION  TIME;  SjO  min. 

DATA  TAKEN  BY;  _ 


CELL  SAMPLE  MLS 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

Afi 

X 

II 

1 

M 

1 

II 

•0 

— 

2200 

— 

A5 

0.90  X 

18.3  a  I1o/7k  0,97  a 

IbJO 

1400 

97.g 

A3. 

oasB. 

18.3  a  I7.93k  0.97  a 

n.4 

JSSL 

96.7 

AVG. 

J03S 

.36-.L 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  r\LMTE<L _  TEST  #  _ 

ELEMENT  #  AfB9l8'74 _ 

MEMBRANE  SHEET  #  IL> _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  / /O  /  91 

PRESSURE:  BOG _ psi 

FLOW  RATE:  0.0)8 _  gpm 

TEMPERATURE;  33  C 

FEED  CONDUCTIVITY:  umhot 

FEED  pH:  7.7 


START  TIME;  /420 _ 

FINISH  TIME;  fS20  ~~ 

ELAPSED  TIME:  1.0 _ hr. 

COLLECTION  TIME;  ^.C> _ min. 

DATA  TAKEN  BY:  K.T. _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(*) 

1 

1 

/.d4  «  1A3  s  ^.Cf7x  o.eAo  B  28-3 

3QQ_ 

98-5 

2 

3 

±2. 

I.&4  X  18.3  O.MO  =  28-3 

500 

99.1 

3 

5 

32. 

1.76  X  18.3  B  32.57x  0.840  «  21.3 

avg.  2&i2. 

toZQ 

.(e(£Z 

93.9 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


CCTyrWMETH  AMMONIUM 

BIOCIDE;g-TQUlEKgSIAf;ftl;XONC.;  Q.5> 

ATE 

IMMERSION  IN  BIOCIDE;  9  l2Al  91 
TOTAL  TIME  IN  BIOCIDE;  Th  DAYS 

TEST  DkTEitZJSL/  91 

PRESSURE: _ HOO _ psi 

FLOW  RATE:  O.&S  _ gpm 

TEMPERATURE;  Z5.0  C 

FEED  CONDUCTIVITY;  SlOfOOQ  nmhoi 
FEED  dH;  JQ.T _ 


BUFFER;ij^yiQ^CQ8.pH:_Z2_ 

REMOVAL  FROM  BIOCIDE;/2/i./91 


START  TIME;  09Qg _ 

FINISH  TIME;  inOS _ 

ELAPSED  TIME;  LQ  h7. 

COLLECTION  TIME;  Fi.O  min. 

DATA  TAKEN  BY;  _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(nmhos) 

REJECTION 

(%) 

1 

2 

Q.S2  X 

18J  B  <3l62x  {.00  «  9.5 

tfino 

M.3 

2 

4 

g.5 

030.  X 

18.3  «  9.l5x  \.00  *  9.1 

98.b 

3 

4 

2± 

Q.43  X 

1800 

.97s  3 

avg. 

JSSZ 

J27..fe 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  riLMTEC _  TEST  #  _ Lh. 

ELEMENT  #  At39l0n _ 

MEMBRANE  SHEET  #  17 _ 

MEMBRANE  I.D.  #  f 874- 16, _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  ^JQJ  91 

PRESSURE:  8^ _ psi 

FLOW  RATE:  _  gpm 

TEMPERATURE;  33  C 

FEED  CONDUCTIVITY:  58^000  umhos 
FEED  pH:  7.6,  _ 


START  TIME:  1^5 _ 

FINISH  TIME:  l<l>4S 

ELAPSED  TIME:  hO _ hr. 

COLLECTION  TIME;  S.  O _ min. 

DATA  TAKEN  BY;  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

X  18.3  =  0.B40  = 

7B.6> 

710 

.saa 

2 

3 

X  18.3  =  0.fi40  = 

52Q 

3 

5 

.2i.2; 

IM  X  18.3  g33.(g'7x  D.B40  s 

AVG. 

26*3 

28.5 

(PJO 

JpMq. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

(L£TyT*^  I  MFTH  AMWOH  lUW 

BIOCIDE;e3BiA«lt£A(aEg^  .0-1  ^R—.. .  BUFFER; H£l/ftfckM£iU—pH;_&5 _ 

IMMERSION  IN  BIOCIDE:  9  iTAl  91  REMOVAL  FROM  BIOCIDE;i^/2./91 

TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 


TEST  DATE;^5./  91  ^  ^ 

PRESSURE: _ OQQ _ psI 

FLOW  RATE:__Q,&7  _ gpm 

TEMPERATURE; _ 25.Sl _ __C 

FEED  CONDUCTIVITY;  Sfe/VM  umhos 
FEED  pH;  _ 


START  TIME;  .  Il45 _ 

FINISH  TIME;  /245 

ELAPSED  TIME;  /.jP  hr. 

COLLECTION  TIME;  g.O  min. 

DATA  TAKEN  BY;  AVDL. _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

Al 

18.3  s  9.^1  X  0.98S  s 

9.5 

uoo 

98.0 

AL 

0.513  X 

18.3  =  9.39x  0.965'  = 

2t2— 

1200 

n? 

3.6 

(2c^X 

18.3  »  8.2-4  X  0.985  B 

ai 

UOO 

9B.O 

3 


4 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  TEST  #  _ H 

ELEMENT  #  _ _ 

MEMBRANE  SHEET  #  /P _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /  //  /  91 

PRESSURE:  ATT) _ pti 

FLOW  RATfe:  _  gpm 

TEMPERATURE:  32 _ C 

FEED  CONDUCTIVITY:  iimha« 

FEED  pH:  7.8 


START  TIME:  p62g 

nNISH  TIME:  Q92g 

ELAPSED  TIME:  /.Q 

COLLECTION  TIME; 


DATA  TAKEN  BY:_A^.^iL- 


_hr. 

min. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(9b) 

1 

1 

/♦64  *  18.3  =  3Z.Gk  0.65  = 

28.  L> 

2 

3 

J2^ 

/.  6^  X  18.3  s  34*04x  O.R5  = 

2&.9 

ftio 

3 

5 

9.2 

/.64  X  18.3  ri^.Wx  0.6S  S 

AVG. 

Z8.(t> 

S70 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


£EnrrWMCTHA»^MONlU>A 
BIOCIDE:&T&yjgt<6  SUtfPrj^NC.;  Q.UJ  % 


IMMERSION  IN  BIOaDE:^2Z/  91 
TOTAL  TIME  IN  BIOCIDE!  7g  DAYS 


BUFFER!R(H/Nal4C0^  pH: _ 

REMOVAL  FROM  BIOCIDE: JZ/lL/91 


TEST  DATE:I2/IL/  9K 

PRESSURE: _ 8CQ _ psi 

FLOW  RATE:  0.70  ynni 

TEMPERATURE:  2fo.O _ C 

FEED  CONDUCTIVITY:  Sg.OOlO  nmhos 
FEED  pH:  7.7 _ 


START  TIME:  (055 _ 

FINISH  TIME:  1155 

ELAPSED  TIME:  1.0  _ hr. 

COLLECTION  TIME:  6.0  min. 

DATA  TAKEN  BY:  C.E.K. _ 


CELL  SAMPLE  MLS 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

0.62  X 

18.3  »  9.52x  Q.22P  = 

iZQQ. 

97.g 

oM  V 

18.3  s  9.fl8x 

_9fee 

98.3 

-2Ja 

Q.62  X 

18.3  «  9.fgx  0.970  B 

_3Q2. 

98.7 

AVG. 

963 

-?a^ 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  FiLMTec. _  TEST  #  _ t± 

ELEMENT  #  _ Al3l90io7  eteMehn) 

MEMBRANE  SHEET  #  90ian-l& 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  ! Z3l  91 

PRESSURE:  grT)  _ psl 

FLOW  RAT&:  D.Lt€> _  gpm 

TEMPERATURE:  32.5 _ C 

FEED  CONDUCTIVITY:  59,000  umhos 
FEED  pH:  _ 7.7  _ 


START  TIME:  0957 _ 

FINISH  TIME:  1057 _ 

ELAPSED  TIME:  I.Q _ hr. 

COLLECTION  TIME:  5. 0  min. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

1 

JJL 

1  54  X  18.3 

=  2&./gx  0.&iS  = 

2^ 

JieQ. 

9a.7 

2 

3 

fl.5 

l.nO  X  18.3 

=  3LlL*i2J45  » 

24?.5 

JQQi. 

3 

5 

\.IdA  X  18.3 

s  30.01  X  0.645  s 

AVG. 

25./ 

Ml.. 

52jL 

.SdtS. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BI0CIDE:^QDlUM_gEN20ATE  CONC.:_  Q3  ^/o  BUFFER:  HCi/M(X  RC.0^  dH:  S.4 

IMMERSION  IN  BI0CIDE;J9_/^  91  REMOVAL  FROM  BIOCIDE:ll/ll/91 

TOTAL  TIME  IN  BIOCIDE;  7g  DAYS 


TEST  DATE:i2/i£/  91 

PRESSURE: _ fiQQ _ psl 

FLOW  RATE;  0.75  ypm 

TEMPERATURE;  2to.O _ C 

FEED  CONDUCTIVITY;  SS.OQQ  nmhos 
FEED  dH:  7.7 _ 


START  TIME;  1400 _ 

FINISH  TIME;  I5Q3 

ELAPSED  TIME:  1.0^  hr. 

COLLECTION  TIME:  ^.O  min. 

DATA  TAKEN  BY;  iC.X _ 


CELL  SAMPLE  MLS 

1  2  5.2 
5.5 


MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(%) 

JLQix 

18.3  s  I9.cas  0.9»  c  16.5 

JS2Q. 

110  X 

18.3  -  20.13*  0.910  =  19.5 

J2QH. 

97.6 

lOb  X 

18.3  -  19.40*  0370  »  ia.6 

_ss& 

99./ 

AVG. 

JSrr.. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FiLMrecL _  TEST  #  _ gL 

ELEMENT  #  Aiz\90u>i  (Z.S“ ELEMEttri _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  90^7-2/ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE; 
PRESSURE:  __ 

91 

_psi 

START  TIME; 
FINISH  TIME; 

- 

1240 

in.OW  RATE; 

.  SP°> 

ELAPSED  TIME; 

_ 1^0 

hr. 

TEMPERATURE; 

33 

C 

COLLECTION 

TIME;^_£fi 

)  min. 

FEED 

CONDUCTIVITY; 

^9.000  umhos 

FEED 

dH; 

7-7 

m 

DATA 

TAKEN 

BY; 

CELL 

SAMPLE  MLS 

MLS  /  MIN 

AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos) 

(») 

1 

1 

i2- 

t.54  X  18.3  =  ffi.lRx 

.Q.e%  = 

_m. 

3BtIL 

2 

3 

I.M  X  18.3  =  30.0J  X 

a  e4o  n 

-5fe.P. 

99-1 

3 

5 

JSJL 

l.4>Z  X  18.3  s  TS.USx 

* 

2±1. 

. jgTQ- 

AVG. 

3&k. 

-feia. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 
BIOCIDE!  elSroilTg  CONC.;  0,1%  BUFFER;  pH;  6.35 


IMMERSION  IN  BIOCIDE:^^^  91 
TOTAL  TIME  IN  BIOCIDE;  79  DAYS 

TEST  I>kTEil2/l2f  91 

PRESSURE; _ 800. _ P»> 

FLOW  RATE;  071 _ gpm 

TEMPERATURE;  25.0 _ C 

FEED  CONDUCTIVITY!_5S^^__umhos 
FEED  pH;  - 


REMOVAL  FROM  BIOCIDE;iZ/Z3/91 


START  TIME; _ 

FINISH  TIME; _ 

ELAPSED  TIME;^ _ 

COLLECTION  TIME; 


0925 


DATA  TAKEN  BY;  AV.D.L. 


.min. 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

1 

2 

fo.8 

1.3^  X 

18.3  »2<89x  1.00  E 

■  2^.2- 

2 

4 

L7/»  X 

18.3  B  1.00  B 

73.1 

3 

4 

122.x 

18.3  b2233(  loo  b 

AVG. 


COND. 

(umhos) 

REJECTION 

(%) 

ifioa 

9iol 

J3QQ 

97.^> 

96.3 

i33.7. 

.27.5. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FlLMTec.  TEST  #  _ 2^ 

ELEMENT  #  Ai3i90(J^  f2.5  **g4CMgi/r^ _ 

MEMBRANE  SHEET  #  So(^i-3S _ 

MEMBRANE  I.D.  #  9oLn-23 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSITRE 


TEST  DATE:  9/24/  91 

PRESSURE:  gOO _ psi 

FLOW  RAT&:  Q-feg. _  gpm 

TEMPERATURE:  32 _ C 

FEED  CONDUCTIVITY:  ^^O.oC£>  umbos 
FEED  pH:  _ 7,7  _ 


START  TIME:  C>^\0 


FINISH  TIME:  O 

920 

ELAPSED  TIME: 

/.2 

hr. 

COLLECTION  TIME:_ 

min 

DATA  TAKEN  BY: _ 

KJH _ 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

1 

JJ- 

1.42  X  18.3  =25.9?x  D.gSO  = 

22.1 

760 

^•7 

2 

3 

H. 

>.54  X  18.3  =2e.i8x  o.esQ  = 

^3.9 

JZ2Q. 

96.0 

3 

5 

JL&. 

/.g/p  X  18.3  =  28-5&t  O.8S0  s 

AVG. 

.ZfLS. 

23.4 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BIOCIDE:.  BiSl^XrE  CONC.:  0.01  lo  BUFFER:  pH:  S.95 


IMMERSION  IN  BIOCIDE;  9  /25/  91 
TOTAL  TIME  IN  BIOCIDE;  79.  DAYS 

TEST  DATE:i2/i3'  91 

PRESSURE: _ flfiCL _ P«1 

FLOW  RATE; _ _ gpm 

TEMPERATURE;  25.5  C 

FEED  CONDUCTIVITY;  56,  OOP  amhos 
FEED  pH;.  g.3  _ 


REMOVAL  FROM  BIOaDE:[2/Z2/91 


START  TIME;  Il46 _ 

FINISH  TIME;  <2.45^ 

ELAPSED  TIME;  IJ)  hr. 

COLLECTION  TIME;  5.0  __  min. 

DATA  TAKEN  BY;  A.V.D.L. _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(») 

.5^ 

iilB  * 

18.3  B  21S9x  0.9fl5  B 

2700 

’ito.O 

5.5 

\.10  X 

18.3  8  2D.Bx  0.705  8 

19.8 

tzoo 

97.8 

to.O 

i.2C> 

18.3  8  2I.%x  0.906  B 

2l.fe 

3300 

94.0 

AVG. 

20.9 

2233 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  AI3/9oa>- 

MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  __ 


TEST  # 


NTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXP 


TEST  DATE:  9/24/  91 

PRESSURE:  fiPO 

FLOW  RATlS:  0.69 

TEMPERATURE:  33 

FEED  CONDUCTIVITY: 
FEED  pH:  _ 7.7 


_psl 
.  gpm 
_C 


START  TIME:  _ / 

FINISH  TIME:  _ L 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(*) 

1 

1 

£LD. 

I^(t0  X  18.3  =  29.2ft  X  0.040  = 

24.6 

600 

99.  D 

2 

3 

iS. 

1.56  *  18.3  =26.55  x0.ft40  = 

24.0 

33dL 

99.1 

3 

5 

7.9 

I.5S  X  18.3  s 26.91  X  0.040  = 

AVG. 

24.3 

.m. 

99.0 

BIOCIDE;  BVTtK _ CONC.: _ (L 

IMMERSION  IN  BIOdDE:  9  /2g/  91 
TOTAL  TIME  IN  BIOCIDE;  79  DAYS 


TEST  DATE:12/B/  91 

PRESSURE: _ fiC 

FLOW  RATE; _ fil 

TEMPERATURE: _ Z 

FEED  CONDUCTIVITY; 
feed  pH; _ A3. _ 


__*P«n 

_ C 

.umbos 


FFER:  HCdmRCOj  PE:^£JJ^ 
REMOVAL  FROM  BIOCIDE:i2//2/91 


START  TIME;  /2^ 

FINISH  TIME;  /355 

ELAPSED  TIME;  l.n 
COLLECTION  TIME;  fTO 

DATA  TAKEN  BY;  AV.D.L. 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(%) 

.5^ 

1.  Ifl  X 

18.3  =  21 59x  0.970  =  20.9 

720 

98.7 

6.35 

LffZx 

18J  >  19.^  O.910  =  19.0 

99.0 

L/2Z  X 

18.3  .  Jfl.^x  0.910  »  IB./ 

540 

99.0 

AVG. 

jm.. 

.98..<.9.. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FtLMTEd _  TEST  #  _ 27 

ELEMENT  #  4>3»90^7  (2.5“ eLPMetrry 

MEMBRANE  SHEET  #  9067- 5  fi> _ 

MEMBRANE  I.D.  #  9o6>i-'2l _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  IZ4  I  91 

PRESSURE:  fiOQ _ psi 

FLOW  RATfe:  O.  _  gpm 

TEMPERATURE:  33 _ C 

FEED  CONDUCTIVITY:  60^000  umbos 
FEED  pH:  7.7  _ 


START  TIME:  1400 _ 

FINISH  TIME:  tSl^ _ 

ELAPSED  TIME:  1-3.5 _ hr. 

COLLECTION  TIME:  5.0  min. 

DATA  TAKEN  BY:  ICH _ 


CELL 

SAMPLE 

MLS 

MLS  1  MIN  AREA  TEMP. 

CORR.  CORR. 

Gn> 

COND. 

(umbos) 

REJECTION 

(») 

1 

1 

7.6 

1.52  X  18.3  a  Zlffix  = 

77p 

J267 

2 

3 

79 

»*56  X  18.3  *28.9/  X  O.9A0  = 

ail. 

J£:Z. 

3 

5 

1.64  X  18.3  a  30.01  X  0.fi4D  a 

AVG. 

25.2 

705 

.22tL 

_2&8 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  gPTA  _  CONC.:  O.  I  7o _ BUFFER:  .UO/jlleJilLQ^-pE:^J5J^ 


IMMERSION  IN  BIOCIDE;  9  91  REMOVAL  FROM  BIOCIDE:/2/Z6^91 

TOTAL  TIME  IN  BIOCIDE;  '82  DAYS 


TEST  DATE:/2/d^  91. 

PRESSURE: _ JlQQ. 

FLOW  RATE; 


TEMPERATURE; 

FEED  CONDUCTIVITY! 
FEED  pH:  7.fl5 


7^ 


.P»* 

-gpm 

_C 


_umhos 


START  TIME;  /0/5 _ 

FINISH  TIME;  IIIB 

ELAPSED  TIME;  /jQ _ hr. 

COLLECTION  TIME;  g.O  min. 

DATA  TAKEN  BY:  AV.D.L. _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(«) 

10.4 

1.30  X 

18.3  a23.79x  1.01  a 

24:P 

460 

-22:^ 

.27- 

1.21  X 

18.3  a  22.l4x  I.QI  a 

22.4 

940 

.283 

10.0 

f.2gx 

183  a22.67x  1,01  a 

23.1 

440 

99  2 

AVG. 

JklSt. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  f\LHT£tL _  TEST  #  _ 22 

ELEMENT  #  _ ai3I9q^7  (2.S'> euEneur'i 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE; 

91 

START  TIME; 

0805 

PRESSURE;  _ 

DSi 

nNISH  TIME; 

_ 0905 

FLOW  RATE; 

_ _  epm 

ELAPSED  TIME;  1.0  hr. 

TEMPERATURE;  32.5  C 

COLLECTION 

TIME;  5.0  min. 

FEED  CONDUCTIVITY; 
FEED  pH;  7.  ^ 

<0l,oQO  umhos 

DATA 

TAKEN 

BY;  K.T. 

CELL  SAMPLE  MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umbos)  (%) 

1  1 

2:3. 

X  18.3  =  28.65x  0.ft4S  = 

JLL. 

020  90.7 

2  3 

8.2 

lUA  X  18.3  =  30.01*  0.04S  = 

23.3 

-2iO-  -98.6 

3  5 

03. 

l.lpjfl  X  18.3  a  30.%*  0.646  s 

25.1 

•Mo  3g.a 

AVG. 

.25i£t 

-S&.7 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  EPTA _ CONC.;  0.01% 

IMMERSION  IN  BI0CIDE;272^  91 
TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 

TEST  DATE;iZ//fe/  91 

PRESSURE; _  ROO _ psi 

FLOW  RATE:__Z£2e _ gpm 

TEMPERATURE;  25.  S _ C 

FEED  CONDUCTIVITY;  ^KOOO  nmhoi 
FEED  pH;  _  7.65 _ 


BUFFER;  pH;_ ,4.95 

REMOVAL  FROM  BIOCIDEr/^/ife'Pl 


START  TIME;  1300 _ 

FINISH  TIME;  1400 

ELAPSED  TIME;  1.0  hr. 

COLLECTION  TIME;  7.0 _ min. 

DATA  TAKEN  BY;  A.V.  P,L. _ 


CELL  SAMPLE 


1  2 

2  4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

A2. 

124  X 

18.3  a  22^  0335  » 

22.3 

1&>0 

8-4 

1.20  X 

18.3  a  2lfk?x  0.9fS  a 

21.0 

(pyo 

J83.. 

.3A 

1.20  X 

18.3  a  2/.9fc*  a 

Sf,(p 

5(90 

.33, Q 

AVG. 

-2L&-. 

043 

3&£. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FiLHrrecL _  TEST  #  34 

ELEMENT  #  A  1^10722  (2.S slb  Kgfc/T^ 

MEMBRANE  SHEET  #  PnTi-'<rr _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  9  /2^  /  91 

PRESSURE:  fiiCX> _ psi 

FLOW  RATE:  0.{a3 _  gpm 

TEMPERATURE:  32. S _ 

FEED  CONDUCTIVITY:  amhos 

FEED  pH:  “7.2  * _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(») 

1 

1 

e.i 

I>6f2x  18.3  s29.^Sx  0.64S  = 

Soo 

9*5.2 

2 

3 

JZJL 

1.54  X  18.3  s  2ft.lA  0.045*  » 

flO- 

3 

5 

JL^x  18.3  =ms5x  = 

AVG. 

.2£L 

M3. 

mo- 

.aaj. 

START  TIME:  lOOO _ 

FINISH  TIME:  ItdO _ 

ELAPSED  TIME:  Lo _ hr. 

COLLECTION  TIME:  min. 

DATA  TAKEN  BY: _ 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

SODIUM  BENZOATH 

BIOCIDE;  gPTA  (60 gP)  CONC.;  Q.  5  to  BUFFER:  iACl. /NCuHCOj  pH; _ 

IMMERSION  IN  BIOCIDE:ifi/_2/  91  REMOVAL  FROM  BIOCIDE:i2//|g/91 

TOTAL  TIME  IN  BIOCIDE;  ^  DAYS 


TEST  DATE:^/Z/  91 

PRESSURE: _ BQQ _ pil 

FLOW  RATE: _ 0.70 _ gpm 

TEMPERATURE:  25J)  C 

FEED  CONDUCTIVITY;  55^000  umhos 
FEED  pH;  7.0S _ 


START  TIME;  0900 _ 

FINISH  TIME;  I  OOP _ 

ELAPSED  TIME; _ U2. _ hr. 

COLLECTION  TIME:  7,0 _ min. 

DATA  TAKEN  BY; _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CX>RR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

1.19  X 

18J  »  2l.‘76x  \.00  « 

z\3 

J2fi. 

99.2 

2 

4 

\>\(P  X 

18.3  sZV'Z^x  1.00  B 

JfiO. 

J9J_ 

3 

6 

£LQ. 

I.l4  X 

18.3«2O-0(ox  1.00  s 

440 

^.2 

AVG. 

447 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  Ai3)Sl2 
MEMBRANE  SHEET  # 
MEMBRANE  LD.  # 


TEST  # 


TEST  DATE:  9/26/  91 

PRESSURE:  _ _ psl 

FLOW  RATE:  O.'IO _  gpm 

TEMPERATURE:  33  C 

FEED  CONDUCTIVITY:  (oljOOO  amhoi 
FEED  pH:  1,1  _ 


START  TIME:  _ Lt 

FINISH  TIME:  _ L! 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
IP.  GFD  CG 


COND. 

(umhos) 


B.2  — ~  *  18.3  s  — -  X  0.^0  = - J6CQ 

7.7  1.54  X  18.3  a  Tgaftc  0  =  23.7 

•7.f^  |■Sir/>  X  18.3  a  2as^  =  24.Q  6>2^ 

AVG. 


REJECTION 

(*) 


SODIUK  BENTOATlC 
BIOCIDE;  .EDTAYSiO..:jgga--C< 

IMMERSION  IN  BIOCIDE:i2/.j 
TOTAL  TIME  IN  BIOCIDE;_j 


91 

_DAYS 


TEST  DATE-.JZ/n/  91^ 

PRESSURE: _ qQQ. _ pil 

FLOW  RATE;  0.70 _ gpm 

TEMPERATURE;  25.0  C 

FEED  CONDUCTIVITY;  S5  000  arohos 
FEED  pH:_X45 _ 


REMOVAL  FROM  BIOCIDE:iZ/i2/91 


START  TIME; 

FINISH  TIME;  /3 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  <X>RR. 

COND. 

(umhos) 

REJECTION 

(%) 

3A 

1.20  X 

IgJ  ■2l.9i»  1.00  a  22.  0 

42Q 

jaiz. 

in.* 

18J}>  21.41  >  1.00  .  21.4 

S2Q 

99.1 

LOT?  X 

18.3  ■  Q^x  1^  m  <9.6 

7(00 

9fl.7 

AVG. 

^42 

sajx. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FtLMTec.  TEST  #  3^ 

ELEMENT  #  A  &122  r2.S“gtgM_e»fr) _ 

MEMBRANE  SHEET  #  en22HaT _ 

MEMBRANE  I.D.  #  enzZ-3L> _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TTEST  DATE: 

9/2^/ 

91 

START 

TIME: 

1320 

PRESSURE: 

SCO 

_ psI 

FINISH 

TIME: 

_ 1^20 _ 

FLOW 

RATE: 

_  gpm 

ELAPSED  TIME:  f .  ^>  hr. 

TEMPERATURE: 

_ ^C 

COLLECTION 

TIME:  S.  O  min. 

FEED 

CONDUCTIVITY: 

_ umhos 

FEED 

pH:  _ 

1.1 

• 

DATA 

TAKEN 

BY; 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(nmhos)  (%) 

1 

1 

X 

18.3  =  -  X 

A^4o  = 

— 

\200 - 

2 

3 

18.3  «  2^2^  03^  = 

2±k. 

530  99.\ 

3 

5 

IS&x 

18.3  a  Zgafc  a 

(p20  99./? 

AVG.  . 

MS 

.SUL  3SA.. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BIOClDEs^iyrA  m^^FcONC,;  0.0 1  %  BUFFERt//C4///4'^g%_pH;_5.Q 

IMMERSION  IN  BlOCIDEiJQj^  91  REMOVAL  FROM  BIOCIDE; J2/i2/91 

TOTAL  TIME  IN  BIOCIDE;  75  DAYS 


TEST  BkTEilZ/n/  91  . 

PRESSURE; _ fiQQ _ psi 

FLOW  RATE;  OrJQ _ gpm 

TEMPERATURE;  ZB,0  C 

FEED  CONDUCTIVITY;  55^Qt>Q  ainhoi 
FEED  pH: _ _ 


START  TIME;  ZQZS _ 

FINISH  TIME;  Zl25 

ELAPSED  TIME; _ LSI _ hr. 

COLLECTION  TIME:  7.Q _ min. 

DATA  TAKEN  BY:  K.T _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umhos) 

REJECTION 

(*) 

1 

2 

StS. 

\n.\  X 

18.3  »22.Mx  \.0O  B  22J 

SlO 

■■5!2.L 

3 

4 

1.19  X 

18.3  mTMAx  loo  m  ZlA 

420 

99.2 

3 

4 

33. 

18J  ■22l4x  1.00  B  - 

AVG. 

ilfeg- 

52.iL. 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  _  TEST  #  37 

ELEMENT  #  Al3l en2Z 
MEMBRANE  SHEET  # 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  3J22J  91 

PRESSURE:  _ psi 

FLOW  RATE:  r>.^^ _  gpm 

TEMPERATURE:  ^2 _ C 

FEED  CONDUCTIVITY:  fr^-rtTCumhos 
FEED  pH:  Y:o.g  *  " 


START  TIME:  O&IO _ 

FINISH  TIME:  O  *>fp 

ELAPSED  TIME:  /.Q  hr. 

COLLECTION  TIME:  S'.a  min. 

DATA  TAKEN  BY:  4  _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

hi. 

18.3  =29ASx  q3S?  « 

25,2 

J2SL 

J2£LB 

2 

3 

20. 

ISA.  X 

18.3  QggQ  s 

Ai£> 

■22.P 

3 

5 

2J£. 

ISix 

18.3  s2.1.9>IxC^BS0  = 

5?o 

?9./ 

AVG. 

J21Z 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  6U;TE^l.DCHYt)ECONC.;  3.0%  BUFFER: /VCA/ytA//gOjiDH:  SJO 

IMMERSION  IN  BIOCIDE;^.^  91  REMOVAL  FROM  BIOCIDE:i2/Jg/91 

TOTAL  TIME  IN  BIOCIDE!  ^  DAYS 


TEST  nkTEiJZ/i&f  91 

PRESSURE: _ QQQ. _ ptl 

FLOW  RATE; _ 0.7^ _ gpm 

TEMPERATURE;  Z5.0  C 

FEED  CONDUCTIVITY;_5i5QQQ_omhos 
FEED  pH:  7.7 _ 


START  TIME:__fi2S2 _ 

FINISH  TIME:  1050 

ELAPSED  TIME;  LQ _ hr. 

COLLECTION  TIME;  3Q  m!n. 

DATA  TAKEN  BY:  (L.EM. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

1 

2 

/■S 

ODia  X 

18.3  «  I.IO  s  I.QQ  « 

l-l 

MOO 

2 

4 

G.(23  X 

18.3  «  i.T&x  KQQ  . 

■  13 

gQQO 

3 

4 

J*2_ 

OO^x 

18.3  ■  l.tO  »  I.OQ  . 

AVG. 

l.l 

JtiSi 

87.% 

£IS.?_ 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  # 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  _ 


TEST  # 


NTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXP 


TEST  DATE:  9/31/  91 

PRESSURE:  pQP 

FLOW  RATE:  0,0n 

TEMPERATURE:  2>2.€ 

FEED  CONDUCTIVITY:  J52 
FEED  pH:  7.0 


START  TIME:  _ C 

FINISH  TIME:  _ L 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY:  A 


CELL  SAMPLE  MLS  MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 


COND.  REJECTION 


(umbos) 


3J_  UiZ.  X  18.3  =  29.to5x  n.^SO  z:  25.2 

T9  I.Sfe  X  18.3  g2B.9<x  /9.g6&  =  24/» 

7.4>  1.52  X  18.3  =32a2x  0.8S^>  s  . -  22iG? 

AVG. 


(%) 

99./ 


.5g£  .2?..C> 


BIOCIDE: 6L»TggALDgHVPer PNC.:  /.Q  %  BUFFER: //Ci.//V4L//g/^pH;  5'. A 

IMMERSION  IN  BI0CIDE;Jfiy4Ly  91  REMOVAL  FROM  BIOCID£:i2//fi/91 

TOTAL  TIME  IN  BIOCIDE:  IS  DAYS 


TEST  DATE:£2//a/  91 

PRESSURE: _  PQ 

FLOW  RATE: 
TEMPERATURE:  ZS.  i 

FEED  CONDUCTIVITY:! 
FEED  pH:  7.7 _ 


_P»1 

_gpm 

_ C 

umbos 


START  TIME;  12^0 

FINISH  TIME;  ISgQ 

ELAPSED  TIME;  1.0 
COLLECTION  TIME;  20 

DATA  TAKEN  BY;  C..E.M. 


MLS 

MLS/MIN 

AREA  TEMP. 

GFD 

COND. 

REJECTION 

CORR.  CORR. 

(umbos) 

(%) 

33- 

an  X 

18.3  s  3.11  X  0.98S  B 

-3.1 

Ziori 

96.2 

3Z. 

O.tto  X 

18.3  -  2.93  X  0335  « 

2.9 

2200 

?6.0 

2>.0 

.QJSL  X 

18.3  «  2«1S  X  0.98S  s 

r— 

fiooo 

— 

AVG. 

SU.S6 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  F/LMTgg _  TEST  #  __22 

ELEMENT  #  AI3)S7Z2  r2.S**g4gMgA/T:>__ 

MEMBRANE  SHEET  #  8722-  lie _ 

MEMBRANE  I.D.  #  877.2-3^ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  3J20J  91 

PRESSURE:  finO _ psi 

FLOW  RATE:  _  gpm 

TEMPER  ATURE:  ^2 .  S  _ 

FEED  CONDUCTIVITY:  /y/jr>QC>  omhos 
FEED  pH:  7.^  _ 


START  TIME:  UPS 


FINISH  TIME: 

_ _ 

ELAPSED  TIME;  _ LO _ 

hr. 

COLLECTION 

TIME: 

min. 

DATA  TAKEN 

BY;  AN>X>.L. 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(%) 

1 

1 

t.si  X  18.3  O&SD  = 

99  J 

2 

3 

X  18.3  0.&SO  =  243 

.32^ 

3 

5 

33. 

\S9>  X  18.3  =20,9»X  o.&SO  =  24.(p 

avg. 

JS30 

3^1. 

32ie 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;6m-mRAUt)gHVbg  CONC.:  0,  5 ^  BUFFER;  _ 

IMMERSION  IN  mociDE;/0/  4l  91  REMOVAL  FROM  BIOCIDE:/2/^/91 

TOTAL  TIME  IN  BIOCIDE;  7g  DAYS 


TEST  DATE:^^ 

PRESSURE: 

FLOW  RATE; 

TEMPERATURE;  _ 

FEED  CONDUCTIVITY;  55,000 
FEED  pH;  7>7 _ 


umhos 


START  TIME;  /540 _ 

FINISH  TIME; 

ELAPSED  TIME;  hO  _  hr. 

COLLECTION  TIME;  IS  min. 

DATA  TAKEN  BY;  d.g.K- _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

1 

2 

4.0 

0.27  X 

18.3  =  4'-94x  0.995*  e 

4.9 

9SiQL 

.28^ 

2 

4 

ML 

0.27  X 

18.3  «  4.74x  0.9fiS  S 

4.9 

(i>(pO 

-sae 

3 

4 

3.4> 

Q3A.  X 

18.3  -  4,39x<9.9a9ff  B 

4.3 

1400 

97.S 

AVG. 

-ftL.. 

jm 

BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  /t<3i5722 
MEMBRANE  SHEET  it 
MEMBRANE  I.D.  #  _£ 


TEST  # 


E  B 


TEST  DATE;  9  /  27  /  91 

PRESSURE:  600 _ 

FLOW  RATE;  CX6>^ _ 

TEMPERATURE;  63 _ 

FEED  CONDUCTIVITY;  /fl.  aOO 
FEED  pH;  7./  ^ 

CELL  SAMPLE  MLS  MLS  /  MIN 


_psl 
.  gpn> 
_C 


START  TIME:  _ I 

FINISH  TIME:  _ i 

ELAPSED  TIME:  _ 

COLLECTION  TIME;. 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY; 
[P.  GFD  CC 


ZSl.  t.6/p  «  18.3  g2g.SSk  O.eto  =  24.0 

JZ2.  i.SBxi8.3=m9ix<g.04Q  =  24.3 

IS?  X  18.3  =  QS^\Q.  =  24.0 

avg.  2Ai\.. 


COND. 

(umhos) 

JSCQ. 

tnjo 

.5^3. 


REJECTION 

(*) 

,9?..2 

■99.0 

.59.0. 


soMUK  eisutFrri^ 

BIOCIDE;  gLVCgRtNE  CONC.;  1.0 1 

IMMERSION  IN  BIOCIDE;  >0/4  /  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 


TEST  DATE;f2^Z^  91 

PRESSURE: _ AnO 

FLOW  RATE; _ 

TEMPERATURE;  25.0 
FEED  CONDUCTIVITY;  *Sg.Qm 
FEED  pH;  7.^  _ 

CELL  SAMPLE  MLS  MLS/MIN 


_P*1 

__gpm 

_ C 

umhos 


REMOVAL  FROM  BlOClDEilZ/W^l 


START  TIME; _ L 

FINISH  TIME: _ L 

ELAPSED  TIME; _ 

COLLECTION  TIME: 


DATA  TAKEN  BY;. 


■  E.K. 


AREA  TEMP. 
CORR.  CORR. 


GFD 

COND. 

(umhos) 

REJECTION 

(*) 

■Ifio 

9SjIo 

15(P 

•wo 

-26.^ 

^,0 

lelO 

.2g.g 

Hk.0, 

34X. 

3 


TEST  DATE:  /Q  /  IQ  /  91 

PRESSURE:  gQO _ psi 

FLOW  RATE:  _ 0<^1P _  «P™ 

TEMPERATURE:  31  C 

FEED  CONDUCTIVITY:  amhos 

FEED  pH:  7.4 


START  TIME:  _ £ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME:, 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


DATA  TAKEN  BY: 
[P.  GFD  CC 


COND. 

(umhos) 


osz  >  1S.3 . 2lS2i  .  J2J.  520 
3Je_  1.52  ■■  i«.3  =27.82.0.195  .  2Z.I  3(cO 

JL3.  I.4(|)  .  18.3  =2l».12Tr>.-79S  =  21.2  520 

AVG-  j2Xi^ 


REJECTION 

(*) 

.22JL 

22dL 

J222 


IMMERSION  IN  BIOCIDE: /0///V  91 
TOTAL  TIME  IN  BIOCIDE:  70  DAYS 

TEST  DATE:/^a9^  91 

PRESSURE: _ qCQ _ P»» 

FLOW  RATE:  Pjp  sow 

TEMPERATURE:  .24.  S'  _  C 

FEED  CONDUCTIVITY;  omhos 

FEED  pH;  7.7  ~  ' 


REMOVAL  FROM  BIOCIDE:i2^^91 


START  TIME: _ Q 

FINISH  TIME: _ C 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY: _ 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(amhos) 

REJECTION 

(*) 

124  X 

18.3  «  22J%  J.02.  SI  23.1 

(fQQ 

StB.9 

i.i8  X 

18J»2LffixlQ2  -  22.0 

3B3. 

I.i8  X 

18.3  mTI.Bfx  1,02.  .  22.0 

Sio 

35.1 

AVG. 

jsa- 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER;  FILMT^CL _  TEST  #  _ Si 

ELEMENT  #  A iP>l 61 Z2  _ 

MEMBRANE  SHEET  #  3122-16 _ 

MEMBRANE  I.D.  #  3127.-5! _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  jQjJQj  91 

PRESSURE:  _ psi 

FLOW  RATE:  C>.(o6  gptn 

TEMPERATURE:  32  C 

FEED  CONDUCTIVITY:  4i^OCC2_-_«nihos 
FEED  pH:  1.4 _ _ 


START  TIME:  _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 


.SuQ. 


DATA  TAKEN  BY:  K-T! 


_hr. 

min. 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR 


1  1  1.5  l.5Qx  18.3  =  27.45k  61iiB  = 

2  3  7.2  1.^  X  18.3  =  TIoSBjl  OuUjaS  = 

3  5  7.5  (.50 X  18.3  s27.45x  OILS  » 


GFD 

COND. 

(umbos) 

REJECTION 

(») 

ai.o 

(pOO 

99.0 

20.1. 

JCO 

jS2a 

22J_ 

AVG. 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  r^ONTROL  CONC.: 

NA _ 

BUFFER:  MA 

pH:  Co.S 

IMMERSION  IN  BIOCIDE:jri/Jl  /  91 

TOTAL  TIME  IN  BIOCIDE;  PR  DAYS 

REMOVAL  FROM 

BIOCIDE;Iyi/91 

TEST  TykTEiJJJJ  91 

PRESSURE:  600 

-P*l 

START  TIME; _ 

FINISH  TIME: _ 

■im - 

FLOW  RATE:  O.^Z 

— SPm 

ELAPSED  TIME: 

LO  br. 

TEMPERATURE:  25 

C 

COLLECTION  TIME:  5",  0  min. 

FEED  CONDUCTIVITY:  SB,  000 
FEED  dH:  7.7 

.umbos 

DATA  TAKEN  BY:  K.X 

CELL  SAMPLE  MLS 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(%) 

UA.  * 

18.3  s  22^  s 

£3.1 

600 

.99.0 

la.S 

L3Q.* 

18.3  m2ai9x  1.00  B 

540 

99./ 

(p.2 

L2±^ 

18.3e2Z*6Sx  1,0(7  » 

-£2.7 

5RQ 

52j2_ 

AVG. 

S13L 

3 


4 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FtLMTEC _  TEST  #  _ 

ELEMENT  #  Ai3iftlZ2  _ 

MEMBRANE  SHEET  #  R722-  i9 _ 

MEMBRANE  I.D.  #  enzz-sz _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 

10/ lO/ 

91 

START  TIME: 

PRESSURE: 

p^nn 

DSi 

FINISH  TIME: 

ivfs 

FT.OW  RATE: 

0/7 

BDm 

ET.APSED  TIME;  /.3 

hr. 

TEMPERATURE;  "^2  C 

COLLECTION 

TIME;  (o.O 

min. 

FEED  CONDUCTIVITY; 
FEED  hH;  7.4. 

0>t,D0O _ umhos 

DATA 

TAKEN 

BY;  k'rr 

CELL  SAMPLE 

MLS 

MLS  /  MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND.  REJECTION 

(umhos)  (%) 

1  1 

1.50  X  18.3  =  21.4S  d.lL^S  = 

21.0 

3QQl 

332 

2  3 

£3. 

X  18.3  =  01^5  = 

zou> 

tcOD 

3  5 

&& 

l£L  X  18.3  =  QJleS.  = 

Zo.lo 

Si£L 

2SLL 

AVG. 

20,2. 

iaen.. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  C.QNTROU  CONC.; _ fclA 

IMMERSION  IN  BIOCIDE;Jfi/Ji  /  91 
TOTAL  TIME  IN  BIOCIDE;_fifi_DAYS 

TEST  DATE;iy:Z/  91 

PRESSURE: _ oQQ _ P»* 

FLOW  RATE;  O.  g _ gpm 

TEMPERATURE;  Z5  _ C 

FEED  CONDUCTlVITY;Sa^OOO  umhos 
FEED  pH;  77 _ 


BUFFER;  NA _ pH;  7.0 

REMOVAL  FROM  BIOCIDE;_L/^91 


START  TIME;  f455 _ 

FINISH  TIME;  _ . . 

ELAPSED  TIME;  i .  3  hr. 

COLLECTION  TIME;  SiO _ min. 

DATA  TAKEN  BY;  KHT _ 


1 

2 


2 

4 


MLS 

MLSyMIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(») 

33. 

«  18.3  jz2.4S9x  IDd  B 

Z4.9 

1100 

.33,1 

/.24  X  18.3  mZZJHht  J-CX>  B 

?Z1 

^80 

■M.e 

c?-A 

/.2B  X  18.3  .^2^x  |.CC>  « 

23.4 

A3Q. 

39.1 

AVG. 

33J.. 

3SL. 

-98..7. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  nthtTEC _  TEST  #  _£Z 

ELEMENT  #  Al^l?>722  r2.S**ELCMe^r^:> _ 

MEMBRANE  SHEET  #  /TZZZ-  I5B _ 

MEMBRANE  I.D.  #  6722-47 _ 


CONTROL  membrane  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 

to/  1  / 

91 

START 

TIME; 

PRESSURE; 

AoCi 

DSl 

FINISH 

TIME; 

_ ^ 

b _ 

FLOW  R'ATE; 

0.(o^ _  cpm 

ELAPSED  TIME; 

/./O  hr. 

TF.VTPFP  ATURE:  32  C 

COLLECTION 

TIME; 

S./y  min. 

FEED  CONDUCTIVITY: 

_ umhos 

FEED  pH ; 

-f.e 

DATA 

TAKEN 

BY: 

CELL  SAMPLE 

MLS  MLS  /  MIN  AREA 

TEMP. 

GFD 

COND. 

REJECTION 

CORR. 

CORR. 

(umhos) 

(%) 

1  1 

DA. 

/.4fi  X  18.3  S  2L0ftx  O.fiSO  = 

23.0 

780 

9(^1 

2  3 

7.9 

1.53  X  18.3  g2fl.9lx 

osso  = 

24.6) 

510 

9%2 

3  5 

nA 

1.54  X  18.3  =  28.l8x  n.B60  = 

32i3. 

3S3. 

avg.  ^3. 

jaa?. 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  gAUfLVLIg:  CONC.;  0.2%  BUFFER; pH;  £o.O 

IMMERSION  IN  BIOCIDE;  10/ // /  91  REMOVAL  FROM  BIOCn)E:_L/A/91 

TOTAL  TIME  IN  BIOCIDE;  89  DAYS 


TEST  T)KTE.iU8J  91 

PRESSURE; _ fifiQ _ psi 

FLOW  RATE: _ _ gpm 

TEMPERATURE;  _ _C 

FEED  CONDUCTIVITY;  ^0,000  umhos 
FEED  pH;  7.^ _ 


START  TIME;  lOZO _ 

FINISH  TIME;  I  /  gg> _ 

ELAPSED  TIME;  I.Q  hr. 

COLLECTION  TIME;  O  min. 

DATA  TAKEN  BY;  K.T _ 


CELL  SAMPLE  MLS 

1  2  S.Z 

2  4  S,4 

33. 


MLS/MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

L04  X  18.3  =  19.03  X  l.OO  rr  19.0 
X  18.3  =  Vinh  X  i.OQ  s  I9.B 
X06  *  18.3  =  jaJfix  1.00  =  19.4 


COND. 

(umhos) 


320 

400 

330 

350 


REJECTION 

(%) 


.52.5 

99.5 

9S3. 


3 


4 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  F/LMTgC.  TEST  #  _Ji 

ELEMENT  #  ABlSy22  feS _ 

MEMBRANE  SHEET  #  finZZ-lZk _ 

MEMBRANE  I.D.  #  Ai22~4l _ 


rONTBOT.  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE: 

9  /27  / 

91 

START 

TIME: 

ipAO 

pnFssirREi 

FOO 

csl 

FINISH 

TIME: 

_ _ 

ITT.OW 

tt'ATE; 

spm 

F.I.APSED  TIME:  LO 

hr. 

TFMPERATUH^ 

C 

COLLECTION 

TIME;  5.0 

min 

FEED 

CONDUCTIVITY: 

6/jOQO _ umhos 

BY;  Krr 

FEED 

pH: 

1.J 

DATA 

TAKEN 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  REJECTION 

CORR. 

CORR. 

(umhos) 

(») 

1 

1 

7.6 

1.52  X  18.3  =;aj§2.* 

QMiL  = 

2^ 

JaBO. 

.22.2 

2 

3 

xa. 

i.56  X  18.3  =r26.55x  flMQ  = 

2&IL. 

-2SLL 

3 

5 

iSa  X  18-3  =  fl.840  = 

26^ 

_2SLQ 

avg.  ^*5. 

SSJi 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


RIOCIPEif^Cytlg  itlJD  CONC.!  0.1% 

IMMERSION  IN  BIOCIDE; /O/ // /  91 
TOTAL  TIME  IN  BIOCIDE;  9/  DAYS 

TEST  DATE;_£/^/  9r2  ^  ^ 

PRESSURE: _ QQQL^ _ P»‘ 

FLOW  RATE: _ 063  gpm 

TEMPERATURE:__.25.fi _ C 

FEED  CONDUCTIVITY;  ^%000  umhos 
FEED  pH: _ _ 


BUFFER;  _ 

REMOVAL  FROM  BIOCIDE:JJlli/9r2 


START  TIME;__JL215 _ 

FINISH  TIME;  I4I5 

ELAPSED  TIME;  t.O _ hr. 

COLLECTION  TIME;  S.O _ min. 

DATA  TAKEN  BY:  _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(%) 

X 

18.3  g21.59x  LOO  = 

21.6 

59P 

f9.<J 

1.16  X 

18.3  =21,23,  i.OQ  = 

4CX) 

.Aa 

0-9i6  X 

18.3  ■  t7.57x  I.OQ  = 

JUl 

^0_ 

AVG. 

20.1 

••••••••••• 

A±l. 

3SU. 

3 


6 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FiLMTEC _  TEST  #  4? 

ELEMENT  #  A 13/6722  _ _ 

MEMBRANE  SHEET  #  A722  -  \L> _ 

MEMBRANE  I.D.  It  _  6722-49 _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  JQjJQj  91 

PRESSURE:  BOO  _ psi 

FLOW  RATE:  O.A>8 _  gpm 

TEMPERATURE:  29.  S _ C 

FEED  CONDUCTIVITY:  6>lfDOO  umbos 
FEED  pH:  _ _ _ ! _ 


START  TIME: 

oi 

}IO 

FINISH  TIME: 

_ 05 

ELAPSED  TIME: 

1.0 

_ hr. 

COLLECTION 

TIME:. 

S.o 

_ min< 

DATA  TAKEN 

BY: _ 

K.T 

CELL 

SAMPLE 

MLS 

MLS /MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(umbos) 

REJECTION 

(*) 

1 

1 

lA. 

1.43  X  18.3  =  2L06x  <).e4(  =  22.8 

AiSO. 

2 

3 

{Alt  X  18.3  >=  Zis.lZx  0.BA  I  =  22.6 

400 

52^ 

3 

5 

JJL 

1.44  X  18.3  «2/p.35x  0.841  =  22.2 

AVG.  J^tS, 

780 

M2. 

.99.0 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BIOCIDE: SAtlCVUC  ACID  CONC.:  0.  aL^^_JBVF¥ERt  pKi  5.7 

IMMERSION  IN  BIOCIDE;Jfi/JZ7  91 
TOTAL  TIME  IN  BIOCIDE;  9/  DAYS 

TEST  X>kTlLiJJU2J  9t2 

PRESSURE: _  BOO _ psl 

FLOW  RATE;  0^ _ gpm 

TEMPERATURE;  ZgO _ C 

FEED  CONDUCTIVITY;  omhos 

FEED  pH:  "7.  &  _ _ _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECnON 

(*) 

1 

2 

L2&X 

18.3  tzaSAZx  LOO  s 

28.4 

-ag^ 

2 

4 

(pJL 

L20  X 

18.3  B  2/.9fcx  t.OO  = 

22.0 

MB. 

.991 

3 

6 

6.6 

18.3  «2LZ5x  LOO  s 

500 

99.1 

AVG. 

.2.2t2. 

Ji^3. 

REMOVAL  FROM  BIOCIDE:lyi2/9^2 


START  TIME: _ 

FINISH  TIME: _ 

ELAPSED  TIME: _ 

COLLECTION  TIME: 


22 


__hr. 

min. 


DATA  TAKEN  BY: 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER;  FILMTBC _  TEST  # 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  2l(oS-Z _ 

MEMBRANE  I.D.  #  2/^g  -  FUc _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  iQjJJj  91 

PRESSURE:  _ psl 

FLOW  RATE:  O.^y  _  gpm 

TEMPERATURE:  32  C 

FEED  CONDUCTIVITY:  _  umbos 

FEED  pH:  ~7.7  _ 


START  TIME:  fOOS 


FINISH  TIME;  _ 

//OS' 

ELAPSED  TIME;  _ 

—La - 

hr. 

COLLECTION  TIME: 

5^ _ 

_ min. 

DATA  TAKEN  BY:__ 

KT. 

CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umhos) 

REJECTION 

(*) 

1 

1 

Ll3. 

i  38  X  18.3  =  25.2&  onLS  = 

I?? 

EAO 

321. 

2 

3 

\M  X  18.3  =  Oni(^  = 

360 

32A 

3 

5 

"l.A 

1.48  «  18.3  s  27.0ftxO.T/«S  s 

2on 

3f=5C> 

92  A 

or 

AVG. 

J.3S. 

323 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

0eAfzAL/Cof^i*Jm 

'RlQCVD'E.iQrtloAi0e/eur/f  COfiC.1  O.S%  buffer: //Ci.///<^/i^c:<?3  pH: — 


IMMERSION  IN  BIQCTDE; /<?///  /  91  REMOVAL  FROM  BIOCIDE:X/Zl/9t« 

TOTAL  TIME  IN  BIOCIDE:  <?V  DAYS 


TEST  T)kTEiJJil/ 

PRESSURE:  ^Qo _ p«i 

FLOW  RATE:  0.7R _ gpni 

TEMPERATURE;  ^^.5* _ C 

FEED  CONDUCTIVITY:  <1  OOP  umhos 
FEED  dH:  7.  *7 _ _ _ 

CELL  SAMPLE  MLS  MLS/MIN  AREA 

CORR. 

1  2  t/a  F'i-ou/  X  18J  = _ X 

2  4  X  18J  » _ * 

3  <  •*  "  X  18.3  s: _ * 


START  TIME;  0  _ 

FINISH  TIME;  /O  _ 

ELAPSED  TIME;  J,Q _ hr. 

COLLECTION  TIME:  — • _ min. 

DATA  TAKEN  BY;  J<t _ 

TEMP.  GFD  COND.  REJECTION 

CORR.  (umhos)  (%) 

_  «=  .  _  _ 

_  »  _  _  _ 

_ »  <o/  _  _ 


AVG. 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 

ELEMENT  SUPPLIER:  r/LMTECL _  TEST  #  57 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BTOCTDE  EXPOSURE 


TEST  DATE:  ICuJJj  91 

PRESSURE:  BOQ _ psi 

FLOW  RATE:  _  gpm 

TEMPERATURE:  32  C 

FEED  CONDUCTIVITY:  umhos 

FEED  pH:  "7./^  _ 


START  TIME:  ^ 

FINISH  TIME:  _ L 

ELAPSED  TIME:  _ 

COLLECTION  TIME:. 


_hr. 

min. 


DATA  TAKEN  BY:  fi^rT 


CELL 

SAMPLE 

MLS 

MLS/MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

1 

1 

2IL. 

X  18.3  =2!5.lft*0.7A»S^  s  2/. 5 

2 

3 

1£l. 

(.gtox  l«.3..2B.5S«0Tfcg  .  2l.e 

3 

5 

1.6 

X  18.3  «  27dSx  Q0&5.  *  21.0 

AVG. 

COND. 

REJECnON 

(umbos) 

(%) 

22JL 

.SSL 

aaj- 

Ti\OC\\3iZiClikO/tiOe/XO'rA  CONC.: 

IMMERSION  IN  'BIOOUZ'.JOJUJ  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 


TEST  DATE:iy^  91 

PRESSURE:  BOP _ psI 

FLOW  RATE:  0. 79 _ Spm 

TEMPERATDRE:__,^Ztf[li) _ C 

FEED  CONDUCTIVITY!  ^gooO  umhoi 
FEED  pH:  7.7 _ 

CELL  SAMPLE  MLS  MLS/MIN  AREA 

CORR. 


A/o  *  18.3  s _ ^JC 


BUFFER;  dH:  S.C- 

REMOVAL  FROM  'BlOCSDEiJJi3/9l 


START  TIME;  _ 

FINISH  TIME:  /S  Vo _ 

ELAPSED  TIME;  /.O _ hr. 

COLLECTION  TIME:  — _ min. 

DATA  TAKEN  BY:  C.e.M _ 

TEMP.  GFD  COND.  REJECTION 

CORR.  (ttmhos)  (%) 


MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

0.1 


1 


2 


<o.  t 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FILkjttW^ _  TEST  # 

ELEMENT  »  nM2IL,s  _ 

MEMBRANE  SHEET  #  2H>S-4 _ 

MEMBRANE  I.D.  #  ?/<i>S-SB _ 


rONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  JCUJIJ 

PRESSURE:  SCO _ psi 

FLOW  RATE:  OH _  8P*n 

TEMPERATURE:  32  C 

FEED  CONDUCTIVITY:  omhos 

FEED  pH:  V.S _ I _ 


START  TIME:  _ 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME:, 


/Z4S- 


las. 


DATA  TAKEN  BY:  ACTTI 


_hr. 

.min. 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP. 

CORR.  CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(*) 

1 

1 

X  18.3  s  283lx  arXoS  s 

22.1 

600 

2 

3 

I.SB  X  is.3  ^2331  xOn6>5  = 

22./ 

.550, 

,22J. 

3 

5 

\Sio  X  18.3  ssQRSSx  O.'VrtS  s 

AVG. 

.2L3. 

JSZ... 

jfeZ3_ 

9^-1 

SSU2 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 

BIOCIDE:  CHt.oi^iPc/JfO-mcmC.1  O.CtVo  BUFFER: 


IMMERSION  IN  ^lOOUiEiJiLllLJ  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 

TEST  l>KTEtJJiif  9ta 

PRESSURE:  ffOO _ pfi 

FLOW  RATE;  Q.  Tfl. _ gpm 

TEMPERATURE:  _ C 

FEED  CONDUCTIVITY:  JTg, OOP  _umhos 
FEED  pH:  7.7 _ _ 


REMOVAL  FROM  BlOCn>E:JJ^2/9i^ 


START  TIME;  _ 

FINISH  TIME:  _ 

ELAPSED  TIME;  A  O _ hr. 

COLLECTION  TIME;  min. 

DATA  TAKEN  BY;  "f. _ 


1 

2 


2 

4 


MLS 

MLS/MIN 

AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND. 

(umbos) 

REJECTION 

(») 

O.JSLx 

18J  «  V^x 

t.CC  B 

AQ- 

^OOO 

/ 

Ul. 

QJ^x 

18J  ■  jLdjt 

l  oo  m 

3coo 

o.aox 

18J  ■  X 

/.CO  m 

^Soo 

<ro.o 

AVG.  ■ 

jUl. 

Mm 

JSjSLi/. 

3 


4 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FlLHTec. _  TEST  # 

ELEMENT  #  .  _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  2/Ag-/i>^ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE:  10122.1  91 

PRESSURE:  BGO _ psi 

FLOW  RATE:  OnQ _  tpm 

TEMPERATURE:  31  C 

FEED  CONDUCTIVITY:  /aQ/yaO  Brnhoa 
FEED  pH:  7.4  _ 


START  TIME:  ttOS _ 

FINISH  TIME:  IZt>e _ 

ELAPSED  TIME:  _ UjQ. _ hf* 

COLLECTION  TIME:  F.r>  min. 

DATA  TAKEN  BY:  feT.TT _ 


CELL 

SAMPLE 

MLS 

MLS  /  MIN  AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(mnlios) 

REJECTION 

(») 

1 

1 

>.42  X  18.3  «  2£22*  O.B60  >  223 

sao. 

32^ 

2 

3 

7.2 

1.44  X  18.3  -  2fc.aSx  0.e£/y  «  22.7 

3^ 

3 

5 

7>2 

1.44  X  18.3  «  2S3Sk  0.eoD  m  Til 

avg.  23uii. 

SSQl 

33d. 

.3SL3 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE:  ^^^CONC.: _ gJlS. 

IMMERSION  IN  BIOCIDE:  /0//g/  91 
TOTAL  TIME  IN  BIOCIDE:  DAYS 

TEST  OkTEiUd/  9ta 

PRESSURE: _ ^OO _ psi 

FLOW  RATE:  O.'IO _ gpm 

TEMPERATURE:  2^.0^ _ C 

FEED  CONDUCTIVITY:  ^7000  ■mhoi 
FEED  dH:  7-7  _ 


BUFFER:iyg4^Z^(^,pH:.. 

REMOVAL  FROM  BIOCIDE:^^j^4i? 

START  TIME:  09 US _ 


FINISH  TIME: 

_ 10  2.^ _ 

ELAPSED  TIME: 

_ hr. 

COLLECTION 

TIME:  ^ 

_ min. 

DATA  TAKEN 

BY:  C.e.hA. _ 

1 

2 


2 

4 

4 


MLS 

MLS/MIN  AREA 

CORR. 

TEMP. 

CORR. 

GFD 

COND. 

(amhos) 

REJECTION 

(») 

4.7 

0.9^  X  18J  ■  i,oo  m 

in.a. 

^Q. 

fU. 

O.QO  X  18J  >  Um/thx  , 

1.00  m 

iLo 

±iL 

Q.<i2  X  18J  •lkJ±x 

t.OO  m 

/4.2 

St^o 

<19. 

AVG. 

Jim, 

aiM. 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER: 
ELEMENT  #  Al^92H 
MEMBRANE  SHEET  # 
MEMBRANE  I.D.  #  2 


TEST  # 


>^2 


^  t  1  if.Vl «  y  A  D)  ^0 m  ij  10  « 


TEST  DATE:  fO/  22/ 
PRESSURE:  fKQO 

FLOW  RATE: 

TEMPERATURE:  _ 32 

FEED  CONDUCTIVITY: 
FEED  pH:  7.4 


_  ipm 

,5^  1-C 

AiO  ryy^  Mmhoi 


START  TIME:  _ fig 

FINISH  TIME:  _ 

ELAPSED  TIME:  _ 

COLLECTION  TIME: 

DATA  TAKEN  BY:__ 


CELL  SAMPLE  MLS  MLS  /  MIN 


AREA  TEMP. 
CORR.  CORR. 


JJ. 

JLSl 


1.64  1  18.3  ■  0.865  M 

tSlo  X  18.3  ■  Tfi.fiSt  m 

l.Sfc  X  18.3  K 


GFD  COND.  REJECTION 
(nmhot)  (%) 

3A±  AUL  3S3 

24.1  410  9?.2 

24JL  432.  92j3 


AVG.  ja4<fe  AiZ.  3&-3 


BlQClDE:.5g^<g/C  /9C./0  CONC.: _ 

IMMERSION  IN  BlOCWEiJoJUJ  91 
TOTAL  TIME  IN  BIOCIDE:  gg  DAYS 


TEST  DATE:iy^^  9f;l 

PRESSURE: _ SoO 

FLOW  RATE:  0. 

TEMPERATURE:  JS'.i 

FEED  CONDUCTIVITY:^ 
FEED  pH:  7. 7 


.P«l 

jpm 

__C 

■mho* 


REMOVAL  FROM  BVXXDE.iUdJ9M 


START  TIME: _ LL 

FINISH  TIME: _ U 

ELAPSED  TIME: _ 

COLLECTION  TIME:. 

DATA  TAKEN  BY:_^ 


MLS 

MLS/MIN 

AREA  TEMP.  GFD 

CORR.  CORR. 

COND. 

(unhoc) 

REJECTION 

(%) 

LOi  X 

18J  «  n.7lx  m  /9.5' 

.^oo 

l.o4  X 

183  >  0-9gS m  y^. 7 

?<?.v 

HO  X 

U3  m20J3x  0.9ffS  m  19.9 

^lO 

AVG* 

Jds. 

..t9.fi 

3 


BIOCIDE  STUDY 
MEMBRANE  TEST  DATA 


ELEMENT  SUPPLIER:  FiLUTsr _  TEST  #  ^5 

ELEMENT  #  _ 

MEMBRANE  SHEET  #  _ 

MEMBRANE  I.D.  #  216,5-^ _ 


CONTROL  MEMBRANE  TEST  DATA  BEFORE  BIOCIDE  EXPOSURE 


TEST  DATE; 
PRESSURE; 

91 

Pll 

START  TIME; 
FINISH  TIME; 

/3g5 
_ I4SS 

FLOW 

RATE; 

_ crjr, 

) 

_  gpm 

ELAPSED  TIME:  LD 

hr. 

TEMPERATURE;  £ 

5/.5 

_ C 

COLLECTION 

TIME;  5. 0  min 

FEED 

CONDUCTIVITY; 

_ ^nmlios 

FEED 

dH;  _ 

_ _ 

DATA 

TAKEN 

BY;  k.~n 

CELL 

SAMPLE  MLS 

MLS  /  MIN  AREA 

TEMP. 

GFD 

COND.  ] 

REJECTION 

CORR. 

CORR. 

(nmhM) 

(») 

1 

1 

iSAx 

18.3  mOASZx  0.6^  * 

2.1.0 

2 

3 

3 

5 

£aZL 

/f^  X 

—  w 

18.3  »24S2x  « 

sm. 

3SA 

•V 

AVG. 

JZLa. 

.SS& 

393 

MEMBRANE  TEST  DATA  AFTER  BIOCIDE  EXPOSURE 


BIOCIDE;  CONC.!  0.0/ % 

IMMERSION  IN  BIOCIDE:iOyi£/  91 
TOTAL  TIME  IN  BIOCIDE;  DAYS 

TEST  DATEtl/Zl^'  9*0. 

PRESSURE; _ 900 _ pit 

FLOW  RATE;  0,80^ _ gpm 

TEMPERATURE;  C 

FEED  CONDUCTIVITY;  ■mhos 

FEED  pH;  n.'T _ 


BUFFER;  NCa/Nc».NCO^  iMz  .S'.S 

REMOVAL  FROM  BlOCliyExUdf9fA 


START  TIME;  1*1^0 _ 

FINISH  TIME;  1^00 _ 

ELAPSED  TIME;  /■<? _ ^hr. 

COLLECTION  TIME;  S" _ min. 

DATA  TAKEN  BY;  C.e.  M. _ 


CELL 

SAMPLE 

MLS 

MLS/MIN 

AREA  TEMP. 
CORR.  CORR. 

GFD 

COND. 

(nmhM) 

REJECnON 

(%) 

1 

2 

J.Oif  X 

18J 

•  l3M.xSdSf» 

J±1 

_££0 

Q<i.o 

2 

4 

/d4  X 

18.3 

m  n.HOx  0.90^  » 

99-0 

3 

< 

/‘fS  X 

18J 

mOI.S*fx  0.9 tS  * 

27<? 

AVG. 

JJSLfiL. 

JSlSL.. 

S9.d.. 

Great  Lakes 

Chemical  Corporation 


MATERIAL  SAFETY  DATA  SHEET 


EMERGENCY  TELEPHONE  (501)  862-5141 


IDENTITY  -  Bromochlorodimethylhydantoin 


SECTION  T  -  PRODUCT  INFORMATION 

MANUFACTURER'S  NAME  -  GREAT  LAKES  CHEMICAL  CORPORATION 

TELEPHONE  NUMBER  FOR  INFORMATION  -  (317)  497-6100 

CAS  REGISTRY  NO.  EPA  Registered  DATE  PREPARED  7/90 

Pesticide 

FORMULA  CjH^BrClNjOj  SUPERCEDES  11/89 

CHEMICAL  FAMILY  -  Halogenated  hydantoin 

PREPARED  BY  -  Research  Services  Department 

Great  Lakes  Chemical  Corporation 
West  Lafayette,  Indiana  47906 


SECTION  II 

HA2ARDOU3  COMPONENTS  ^Specify  Chemical  Identity:  Common  Names) 


COMPONENT  OSHA  PEL 


l-Bromo-3-chloro-5,5-  Not  estbl. 
dimethy Ihydant o in 


Inert  ingredients  Not  estbl. 


ACGIH  TLV 


Other  Limits 
Reocnmended 


Not  estbl .  Maintain  at 
low  levels  to 
avoid  dust 
irritation 


Not  estbl.  Not  estbl. 


GLCC  Product  Code:  899 

GREAT  LAKES  CHEMICAL  CORPORATION 
P.O.  Box  2200  •  Highway  52  NW  <  West  Lafayette.  Indiana  47906 


Great  Lakes  Chemi6«<d  Corporation 
MSDS  -  Bromochlorodimethylhydantoin 
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SECTION  III  -  PHYSIGAL/CHEMICAL  CHARACTERISTICS 


Boiling  Point 
Density  (Ib/fr  ) 

Vapor  Pressure  (mm  Hg) 
Melting  Point 
Vapor  Density  (AIR=1) 
Evaporation  Rate 

(Butyl  Acetate=i) 
Solubility  in  Water 

Appearance  and  Odor 


Not  Available 
64.5 

Not  Available 
-320’F 

Not  Available 

Not  Available 

Soluble  at  recommended 

dosage 

White  granular  solid  with 
faint  halogen  odor 


SECTION  IV  -  FIRE  AND  EXPLOSION  HAZARD  DATA 


Flash  Point  (Method  Used) 

Flammable  Limits 

LEL 

UEL 


Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 


Extinguishing  Media 


Water 


Special  Fire  Fighting  Procedures 

In  fires  fueled  by  other  materials,  may  release  hydrogen 
bromide  or  bromine.  Wear  self-contained  breathing 
apparatus.  Ammonium  phosphate  fire  extinguishers  should 
not  be  used. 


Unusual  Fire  and  Explosion  Hazards 

In  large  fires  fueled  by  other  materials,  the  product  may 
smolder  for  prolonged  periods  emitting  a  dense  black 
smoke . 


SECTION  V  -  REACTIVITY  DATA 

Stability  Stable  X  Unstable 

Conditions  to  Avoid:  None 

Incompatibility  (Materials  to  Avoid) 

Organic  chemicals  and  any  other  readily  oxidizable 
materials,  strong  reducing  agents. 


‘Great  Lakes  Chemidw^  Corporation  ^  3 

USDS  -  Bromochlorodimethylhydantoin 

Hazardous  Decomposition  or  Byproducts 

Hydrogen  bromide,  bromine,  hydrogen  chloride,  chlorine. 

Hazardous  Polymerization 

May  Occur  will  Not  Occur  X 

Conditions  to  Avoid:  None 


SECTION  VT  -  HEALTH  HAZARD  DATA 
Route (s^  of  Entry; 

Inhalation?  Yes  Skin?  No  Ingestion?  Yes 

Health  Hazards  (Acute  and  Chronic^  t 

The  combined  oral  LDjq  in  rats  is  578  mg/kg.  The  acute 
dermal  LD50  is  >2.0  g/kg  in  rabbits.  The  primary  skin 
irritation  index  is  6.1  and  the  product  is  considered 
corrosive  to  the  skin  and  eyes.  Contact  with  dilute 
solution  (0.1%  or  less)  is  non- irritating  to  the  eyes  and 
skin.  Acute  hazard  is  the  corrosive  nature  of  the  solid 
to  skin  and  eyes,  chronic  hazards  are  not  known. 

Carcinogenicity : 

NTP?  No  lARC  Monographs?  No  OSHA  Regulated?  No 

Signs  and  Symptoms  of  Exposure: 

The  material  can  cause  irreversible  eye  damage  and  skin 
irritation  from  contact.  Inhalation  of  dust  can  cause 
nasal  and  throat  irritation. 

Medical  Conditions  Generally  Aggravated  by  Exposure: 

None  reported.  Existing  dermatitis  may  be  aggravated  by 
exposure . 

Emergency  and  First  Aid  Procedures: 

If  Swallowed:  Seek  medical  attention  promptly.  Do  not 
induce  vomiting.  Do  not  drink  alcohol.  Drink  at  least 
8  oz  of  water  (not  to  exceed  0.23  oz/lb  in  a  child). 

If  On  Skin:  Remove  contaminated  clothing  immediately. 
Brush  off  excess  chemical  and  wash  skin  with  large 
volumes  of  soap  and  water,  flushing  the  skin  with  water 
for  at  least  15  minutes.  If  skin  irritation  develops, 
seek  medical  attention. 


Great  Lakes  Chemichri  Corporation 
MSDS  -  Bromochlorodimethylhydantoin 
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For  Eve  Contact:  Irrigate  eyes  with  large  volumes  of  room 
temperature  water  for  at  least  15  minutes,  then  seek 
medical  attention  promptly. 

NOTE  TO  PHYSICIAN:  Probable  mucosal  damage  may  contrain¬ 
dicate  the  use  of  gastric  lavage. 


SECTION  VII  -  PRECAUTIONS  FOR  SAFE  HANDLING  AND  USE 

Steps  to  be  Taken  in  Case  Material  is  Released  or  Spilled 

Sweep  up  spilled  material  and  place  in  a  clean,  labeled, 
suitable  container.  Avoid  contact  with  skin,  eyes,  or 
clothing.  Avoid  inhalation  of  dusts.  Wash  area  of  spill 
with  large  amounts  of  water. 

Waste  Disposal  Method 

Wastes  resulting  from  the  use  of  this  product  may  be 
disposed  of  on  site  or  at  an  approved  disposal  facility. 
Do  not  reuse  empty  container.  Triple  rinse  the  container 
(or  equivalent)  ,  then  offer  for  recycling  or  recondition¬ 
ing,  or  puncture  and  dispose  of  in  a  sanitary  landfill, 
or  incinerate.  Burn  only  if  allowed  by  state  and  local 
authorities.  If  burned,  stay  out  of  smoke. 

The  NFPA  has  judged  the  product  to  be  a  class  2  oxidizer 
in  accordance  with  NFPA  43A-1980. 

Precautions  to  be  Taken  in  Handlino  and  Storing 

Keep  product  dry  in  tightly  closed  container  when  not  in 
use.  Store  in  a  cool,  dry,  well  ventilated  area  away 
from  heat,  open  flames,  organic  chemicals  and  sunlight. 
Transfer  contents  only  to  clean  and  dry  containers. 
Always  replace  cover. 

Other  Precautions 


Do  not  contaminate  water,  food,  or  feed  by  storage  or 
disposal.  Open  dumping  is  prohibited. 

DOT;  Oxidizer,  n.o.s.  ( l-Bromo-3-chloro-5 , 5-dimethyl- 
hydantoin)  UN  1479. 


SECTION  VIII  -  CONTROL  MEASURES 
Respiratory  Protection 

NIOSH  approved  dust  mask  is  essential  where  dusting  may 
occur. 


Great  Lakes  ChemicVi  Corporation 
MSDS  Bromochlorodimethylhydantoin 
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Ventilation 

Local  Exhaust  -  Use  to  minimize  dusting 
Special  -  None 

Mechanical  -  Use  for  general  area  control 
Other  -  None 

Protective  Gloves  -  Essential  to  wear  rubber  or  plastic  gloves 
Eve  Protection  -  Chemical  safety  goggles 

Other  Protective  Equipment  ~  Clothing  designed  to  minimize 

skin  contact 

Work  Hygienic  Practices  -  Wash  thoroughly  after  handling 


Information  on  this  form  is  furnished  solely  for  the  purpose  of 
compliance  with  OSHA's  Hazard  Communication  Standard,  29CFR 
1910.1200  and  shall  not  be  used  for  any  other  purpose. 


DLMcF:sb:082 


Great  Lakes 

Chemical  Corporation 


MAIEBIAL  SAFETY  DATA  SHEET 


EMERGENCY  TELEPHONE  (501)  862-5141 


IDENTITY  -  CN-1754  ;  Bronopol;  bromonitropropane  diol 


SECTION  I  -  PRODUCT  INFORMATION 

MANUFACTURER'S  NAME  -  GREAT  LAKES  CHEMICAL  CORPOI^TION 
TELEPHONE  NUMBER  FOR  INFORMATION  -  (317)  497-6100 
CAS  REGISTRY  NO.  52-51-7  DATE  PREPARED  6/90 

FORMULA  CjH^BrNO^  SUPERCEDES  1/90 

CHEMICAL  FAMILY  -  Halogenated  substituted  alkanol 

PREPARED  BY  -  Research  Services  Department 

Great  Lakes  Chemical  Corporation 
West  Lafayette,  Indiana  47906 


SECTION  II 


HAZARDOUS  COMPONENTS  (Specify  Chemical  Identity:  Common  Names) 

COMPONENT  OSHA  PEL  ACGIH  TLV  Other  Limits 

_  _  _  Recommended 


CN-1754 


Not  establ.  Not  establ.  Maintain  at  low 

levels  to  avoid 
dust  irritation 


GLCC  Product  Code:  899 


GREAT  LAKES  CHEMICAL  CORPORATION 
P.O.  Box  2200  •  Highway  52  NW  •  West  Lafayette,  Indiana  47906 


Great  Lakes  Chemical  Corporation 
MSDS.-  CN-1754 
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SECTION  III  -  PHYSICAL/CHEMICAL 

Boiling  Point 

Specific  Gravity  (water=l) 

Vapor  Pressure  (mm  Hg) 

Melting  Point 

Vapor  Density  (AIR=1) 

Evaporation  Rate 

(Butyl  Acetate=l) 
Solubility  in  Water 
Appearance  and  Odor 


CHARACTERISTICS 


Not  Available 
Not  Available 
Not  Available 
130-133'C 
Not  Available 

Not  Available 
Not  Available 
White  crystals,  odor  not 
available 


SECTION  IV  -  FIRE  AND  EXPLOSION  HAZARD  DATA 


Flash  Point  (Method  Used) 

Flammable  Limits 

LEL 

UEL 

Extinguishing  Media 


Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 


All  conventional  media  are  suitable 


Special  Fire  Fighting  Procedures 

Wear  self-contained  breathing  apparatus 

Unusual  Fire  and  Explosion  Hazards 

Toxic  and  corrosive  hydrogen  bromide  and  nitrogen 
compounds  can  be  released  in  fire  situations. 


SECTION  V  -  REACTIVITY  DATA 

Stability  Stable  X  Unstable 

Conditions  to  Avoid:  None  known 

Ineompatibilitv  (Materials  to  Avoid) 

Alkalis,  oxidizers,  reducing  agents,  acid  chlorides,  acid 
anhydrides . 

Hazardous  Decomposition  or  Byproducts 

Hydrogen  bromide,  nitrogen  oxides,  carbon  monoxide. 


Great  Lakes  Chemical  Corporation 
USDS-  CN-1754 


Hazardous  Polymerization 

May  Occur  will  Not  Occur  X 

Conditions  to  Avoid:  None 


SECTION  VI  -  HEALTH  HAZARD  DATA 
Route (s)  Of  Entry; 

Inhalation?  Yes  Skin?  Yes  Ingestion?  Yes 

Health  Hazards  (Acute  and  Chronic) i 

The  acute  oral  LDjq  with  rats  is  229  mg/kg.  The  dermal 
LDjg  with  rats  is  greater  than  2000  mg/kg.  The  dermal 
primary  irritation  index  with  rabbits  is  4.6.  The 
material  is  considered  moderately  irritating  to  the  skin. 
The  maximum  average  score  was  110  at  21  days  in  the  eye 
irritation  study  with  rabbits.  The  material  is  a  severe 
eye  irritant  and  corrosive  to  the  eyes.  Chronic  health 
hazards  are  not  known. 

Carcinogenicity: 

NTP?  No  lARC  Monographs?  No  OSHA  Regulated?  No 
Signs  and  Symptoms  of  Exposure: 

Contact  may  cause  irritation. 

Medical  Conditions  Generally  Aggrayated  by  Exposure: 

Not  available. 

Emergency  and  First  Aid  Procedures; 

Eves:  Flush  with  water  for  15  minutes.  Get  medical 
attention. 

Skin:  Flush  with  water.  If  irritation  occurs,  get 
medical  attention. 

Inhalation:  Remove  person  to  fresh  air,  get  medical 
attention. 

Ingestion:  Get  medical  attention. 


Great  Lakes  Chemical  Corporation 
MSDS.-  CN-1754 


SECTION  VII  -  PRECAUTTONS  FOR  SAFE  HANDLING  AND  USE 

Steps  to  be  Taken  in  Case  Material  is  Released  or  Spilled 

Wear  protective  equipment.  Avoid  breathing  dust. 
Collect  spill  and  place  in  suitable  labeled  container. 

Waste  Disposal  Method 

Dispose  of  waste  in  an  approved  chemical  incinerator  or 
chemical  landfill  as  allowed  by  current  laws  and 
regulations . 

Precautions  to  be  Taken  in  Handling  and  Storing 
Avoid  contact  and  dust  inhalation. 

Other  Precautions 


Keep  container  closed. 


SECTION  VIII  ~  CONTROL  MEASURES 
Respiratory  Protection 

Wear  NIOSH  approved  dust  respirator  if  dusting  occurs. 
Ventilation 

Local  Exhaust  -  Use  to  minimize  Special  -  None 

dusting 

Mechanical  -  Use  for  general  area  Other  -  None 

control 

Protective  Gloves  -  Rubber  or  plastic 

Eve  Protection  -  Safety  glasses  or  goggles 

Other  Protective  Equipment  -  Body-covering  clothing 

Work  Hygienic  Practices  -  Wash  thoroughly  after  handling 


Information  on  this  form  is  furnished  solely  for  the  purpose  of 
compliance  with  OSHA's  Hazard  Communication  Standard,  29CFR 
1910.1200  and  shall  not  be  used  for  any  other  purpose. 
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MATERIAL  SAFETY  DATA  SHEET 


NALCO 


PRODUCT HALCO  2593  MIC310B10C1DE 


EmarguneY  Talmphoim  Numbmr 
Itodieai  (708)  920*1 51 0  (24  hours) 


SECTION  1  PRODUCT  IDENTIFICATION 


TRADE  NAME:  NALCO  2593  MICROBIOCIDE 

DESCRIPTION:  An  aqueous  solution  of  substituted  isothiazolinone 

NFPA  704M/HMIS  RATING:  3/3  HEALTH  0/0  FLAMMABILITY  0/0  REACTIVITY  0  OTHER 
Oalnsignificant  I-Slight  2»Modc:rate  3»High  4=Extreme 


SECTION  2  HAZARDOUS  INGREDIENTS 


Our  hazard  evaluation  has  identified  the  following  chemical  ingredienrC s)  as 
hazardous  under  OSHA's  Hazard  Communication  Rule,  29  CFR  1910.1200.  Consult 
Section  14  for  the  nature  of  the  hazard(s;. 

INGREDIENT(Sj  CAS  #  APPROX. % 

5-chloro-2-methyl-4  isothiazolin-3-one  26172-55-4  1.15 

2-methyi-4-isothiazoiin-3-one  2682-20-4  0.35 


SECTION  3  PRECAUTIONARY  LABEL  INFORMATION 


DANGER:  Corrosive.  Causes  eye  damage  and  skin  burns.  May  cause  allergic  * 
skin  reacricn.  May  be  harmful  if  inhaled.  May  be  fatal  if  swallowed  or  * 
absorbed  through  the  skin.  Do  not  get  in  eyes,  on  skin,  or  on  clothing.  Wear  ” 
goggles  or  face  shield  and  rubber  gloves  when  handling.  Avoid  breat.hrng  vapor  * 
or  mist.  Avoid  contamination  of  food.  Do  not  take  internally,  was.-.  • 
thoroughly  after  handling.  • 


SECTION  4  FIRST  AID  INFORMATION 


EYES: 

SKIN: 

INGESTION : 


INHALATION : 


Immediately  flush  for  at  least  15  minutes  while  holding 
eyelids  open.  Call  a  physicicUi  at  once. 

Wash  thorougly  with  soap  and  rinse  with  water.  Remove  euid 
wash  contamiiiated  clothing  before  reuse. 

Do  not  induce  vomiting.  Drink  promptly  a  large  quantity  of 
milk,  egg  whites,  gelatin  solution,  or,  if  these  are  .not 
available,  drink  large  quantities  of  water.  Avoid  alcohol. 
Call  a  physician  immediately. 

Remove  immediately  to  fresh  air.  If  not  breathing,  apply 
artificial  respiration.  If  breathing  is  difficult,  give 
oxygen.  Call  a  physician. 


NOTE  TO  PHYSICIAN:  No  specific  antidote  is  known.  Based  on  the 
individual  reactions  of  the  patient,  the  physician's  judgment  should  be 
used  to  control  symptoms  and  clinical  condition. 


PAGE  1  OF  10 


MATERIAL  SAFETY  DATA  SHEET 


SECTION  6  T0ZIC0L0G7  INFORMATION  (  CONTINUED  ) 


COMMENTS:  Four-hour  nominal  concentration  for  a  solution  containing  1%  * 

active  ingredients.  * 

SKIN  IRRITATION  INDEX  DRAI2E  RATING;  Severe  irritant  * 

« 

EYE  IRRITATION  INDEX  DRAIZE  RATING:  Corrosive  (corneal  damage)  * 

SKIN  SENSITIZATION:  This  product  is  a  human  sensitizer  in  its  undiluted  form.  * 

A  Guinea  pig  (Buehler  Technique)  sensitization  study  with  an  induction  * 

dosage  of  90  ppm  of  active  ingredients  followed  by  a  insult  of  429  ppm  * 

of  active  ingredients  was  positive.  * 

A  human  repeated  insult  patch  study  of  28  ppm  active  ingredients 

followed  by  a  insult  of  56  ppm  of  active  ingredients  resulted  in  no  * 

effect  to  the  subjects  tested.  * 

SUBCHRONIC  TOXICITY  RESULTS;  A  90-day  dietary  study  in  dogs  of  840  ppm  of  the  • 
product's  active  ingredients  resulted  in  no  mortalities  or  pathological  • 

findings.  A  90-day  dermal  study  in  rabbits  of  0.4  mg/Xg/day  of  the  product's  * 
active  ingredients  resulted  in  no  irritation  or  pathological  effects.  * 

CHRONIC  TOXICITY  RESULTS:  A  teratology  study  with  rabbits  and  rats  was 
negative  with  dosages  of  active  ingredient  ranging  from  1.5  mg/kg  to  13  mg/ kg.  ' 
Mutagenicity  results  were  equivocal.  A  30-aonth  skin  painting  mouse  study  • 

with  applications  of  400  ppm  of  active  ingredients  three  times  per  week  • 

showed  no  increase  tumor  frequency  over  control  animals.  * 

SECTION  7  PHYSICAL  AND  CHEMICAL  PROPERTIES 

COLOR;  Pale  yellow  to  green  FORM:  Liquid 
DENSITY:  8.6  Ibs/gal. 

SOLUBILITY  IN  WATER:  Completely 

pH  (MEAT)  =  3-5 

FREEZE  POINT:  25  Degrees  F 

FLASH  POINT:  None 

NOTE:  These  physical  properties  are  typical  values  for  this  product. 

SECTION  8  FIRE  AND  EXPLOSION  INFORMATION 
FLASH  POINT:  None 


ODOR:  Mild 

ASTM  E-70 
ASTM  D-1177 
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PRODUCT  HALCO  2593  HICSOBIOCIDE 


Emergency  TBimphonm  Number 
Madieal  (708)  920-1510  (24  hours) 


SECTION  11  SPILL  AND  DISPOSAL  INFONNATION  (  CONTINUED  ) 


SPILL  CONTROL  AND  RECOVERY:  * 

« 

Small  liquid  spills:  Contain  with  absorbent  material,  such  as  clay,  soil  or  * 
any  commercially  available  absorbent.  Shovel  reclaimed  liquid  and  absorbent  * 
into  recovery  or  salvage  drums  for  disposal.  Refer  to  CERCLA  in  Section  14.  * 

* 

Large  liquid  spills;  Dike  to  prevent  further  movement  and  reclaim  into  * 

recovery  or  salvage  drums  or  tank  truck  for  disposal.  Refer  to  CERCLA  * 

in  Section  14.  * 


This  product  is  toxic  to  fish.  It  should  not  be  directly  disch£irged  * 

into  lakes,  ponds,  streeuns,  waterways  or  public  water  supplies.  * 

* 

DISPOSAL:  If  this  product  becomes  a  waste,  it  meets  the  criteria  of  a  * 

hazardous  waste  as  defined  under  the  Resources  Conservation  and  Recovery  * 

Act  (RCRA)  40  CFR  261.  Hazardous  Waste  D002.  * 

* 

As  a  hazardous  liquid  waste,  it  must  be  solidified  with  stabilizing  agents  * 

(such  as  sand,  fly  ash,  or  cement)  so  that  no  free  liquid  remains  before  * 

disposal  to  a  licensed  industrial  waste  landfill  (Hazardous  Waste  Treatment,  * 
Storage  and  Disposal  facility) .  A  hazardous  liquid  waste  Ccui  also  be  * 

incinerated  in  accordance  with  local,  state,  and  federal  regulations.  * 

* 

Pesticide  wastes  are  toxic.  Improper  disposal  of  excess  pesticide,  spray  * 

mixture,  or  rinsate  is  a  violation  of  Federal  Law.  If  these  wastes  cannot  be  * 
disposed  of  by  use  according  to  label  instruction,  contact  your  State  * 

Pesticide  or  Environmental  Control  Agency,  or  the  Hazardous  Waste  * 

representative  at  the  nearest  EPA  Regional  Office  for  guidance.  * 


METAL  CONTAINERS;  Triple  rinse  (or  equivalent).  Then  offer  for  recycling  or  * 
reconditioning,  or  puncture  and  dispose  of  in  a  sanitary  laixifill,  or  by  other  * 
procedures  approved  by  state  and  local  authorities.  * 


PLASTIC  CONTAINERS:  Do  not  reuse  empty  container.  Triple  rinse  (or 
equivalent).  Then  puncture  and  dispose  of  in  a  sanitary  landfill,  or,  if 
allowed  by  state  and  local  authorities,  by  burning.  If  burned,  stay  out  of 
smoke. 


SECTION  12  ENVIRONMENTAL  INFORMATION 


CHEMICAL  OXYGEN  DEMAND  (COD):  20,000  mg/L 
TOTAL  ORGANIC  CARBON  (TOC):  7,850  mg/L 
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MATERIAL  SAFETY  DATA  SHEET 

PRODUCT  HALCO  2593  MICROBICXIIDE 

EmBrgmney  Teimphonm  Number 
Madieai  (708)  920-1  SI  0  (24  hours) 


SECTION  13  TRANSPORTATION  INFORMATION 


DOT  PROPER  SHIPPING  NAME/HAZARD  CODE  -  CORROSIVE  LIQUID,  M.O.S. 

CORROSIVE  MATERIAL  UN  1760 

CONTAINS  -  5-CHL0R0-2-METHYL-4-IS0THIA20 

LIN-3-0NE,  CUPRIC  NITRATE 


SECTION  14  REGULATOR?  INFORMATION 


The  following  regulations  apply  to  this  product. 

FEDERAL  REGULATIONS: 

OSHA’S  HAZARD  COMMUNICATION  RULE,  29  CFR  19i:.1200: 

Based  on  our  hazard  evaluation,  the  following  ingredients  in  this 
product  are  hazardous  and  the  reasons  are  shewn  below. 

5 -chloro-2 -methyl -i  isothia2olin-3-one  -  Corrosive,  sensitizer 
2-methyl-4-isothia20iin-3-one  -  Corrosive,  sensitizer 

S-chloro-2-methyi-4  isothiazolin-3-one  (mist  or  aerosol)  =  0.5  rag/m^  TLV 
Manufacturer ' s  recommendation 

CERCLA,  40  CFR  117,  302: 

This  product  contains  cupric  nitrate,  a  Reportable  Quantity  (RQ)  substance  and 
if  52.000  pounds  of  product  are  released,  it  requires  notification  to  the 
NATIONAL  RESPONSE  CENTER,  WASHINGTON,  D.  C.  1-800-424-8802). 

SARA/ SUPERFUND  AMENDMENTS  AND  REAUTHORIZATICN  ACT  OF  1986 
(TITLE  III)  -  SECTIONS  302,  311,  312  AND  313: 

SECTION  302  -  EXTREMELY  HAZARDOUS  SUBSTANCES  40  CFR  355); 

This  product  does  not  contain  ingredients  listed  in  Appendix  A  and  B  as  a-t 
Extremely  Hazardous  Substance. 

SECTIONS  311  and  312  -  MATERIAL  SAFETY  DATA  SHEET  REQUIREMENTS  (40  CFR  370): 
Our  hazard  evaluation  has  found  this  product  to  be  hazardous.  The  product 
should  be  reported  under  the  following  EPA  hazard  categories: 

XX  Immediate  (acute)  health  ..azard 

—  Delayed  (chronic)  health  hazard 

—  Fire  hazard 

—  Sudden  release  of  pressure  hazard 

—  Reactive  hazard 


SECTION  313  -  LIST  OF  TOXIC  CHEMICALS  (40  CFR  372) 
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SECTION  14  REGULATOR?  INFORMATION  (  CONTINUED  ) 


INTERNATIONAL  REGULATIONS: 

This  is  not  a  WHMIS  controlled  product  under  The  House  of  Commons  of  Canaria 
Bill  C-70. 


SECTION  15  ADDITIONAL  INFORMATION 


Note:  Other  toxicological  results  are  available  upon  request. 


SECTION  16  USER'S  RESPONSIBILITY 


PRODUCT  NALCO  2593  MICROBIOCIDE 


Emergency  Telephone  Number 
Medical  (708)  920-1 51 0  (24  hours) 


This  product  material  safety  data  sheet  provides  health  and  safety 
information.  The  product  is  to  be  used  in  applications  consistent  with 
our  product  literature.  Individuals  handling  this  product  should  he 
informed  of  the  recommended  safety  precautions  aiui  should  have  access 
to  this  information.  For  any  other  uses,  exposures  should  be  evaluated 
so  that  appropriate  handling  practices  and  training  programs  can  be 
established  to  ensure  safe  workplace  operations.  Please  consult  your 
local  sales  representative  for  any  further  information. 
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Material  Safety  Data  Sheet 
Description  and  Explanation  of  Terms 

Emargmncy  Tetaphonm  Number 

Medical  (708)  820*1  SI  O  (24  hours) 


Goneral 

The  Material  Safety  Data  Sheet  (MSDS)  has,  over  the 
years,  become  the  major  media  for  transmitting  health  and 
safety  information  on  chemical  products.  It  is  therefore 
natural  that  it  has  been  included  in  the  new  OSHA  Hazard 
Communication  Standard  (29CFR  1910.1200)  as  the  key 
document  along  with  the  container  label  to  provide  hazard 
information  to  employees  and  employers. 

These  new  OSHA  regulations  require  chemical  manufac¬ 
turers  to  evaluate  each  chemical  produced  to  determine  u 
it  is  hazardous.  The  definition  of  “hazardous"  has  been 
expanded  from  the  usual  “flammable,  corrosive,  oxidizer, 
explosive,  toxic  or  highly  toxic  agents,  carcinogen,  etc."  ;o 
include  combustibles  as  well  as  irritants.  Consequently, 
many  products  that  had  not  previously  been  classified  as 
“hazardous"  now  fall  into  this  classification  under  OSH.\. 

The  new  regulations  require  chemical  manufacturers  and 
importers  to  prepare  and  distribute  an  MSDS  for  all 
hazardous  chemicals  and  that  each  container  of  hazardous 
chemical  leaving  the  workplace  be  labeled.  In  addition,  the 
chemical  manufacturer  is  to  provide  a  copy  of  the  MSDS 
to  the  purchaser  at  the  time  of  shipment  or  before. 

Nalco  has  established  a  computerized  program  to  send 
MSDS's  to  each  purchaser  upon  receipt  of  a  first  order 
after  November  23,  1983.  The  MSDS  will  automatically  be 
sent  to  the  attention  of  the  purchasing  agent  at  the  "ship 
to  address."  A  revised  MSDS  will  also  be  sent  to  that 
same  address  when  a  change  has  been  made  to  the  MSDS. 

MSDS’s  will  also  connnue  to  be  available  through  your 
Nalco  Sales  Representative  or  upon  req''est  to  Nalco. 

The  Nalco  MSDS  complies  with  all  of  the  requirements  of 
the  OSHA  reguiatioa  In  additioa  it  provides  you  with  ail 
of  the  important  information  regarding  the  safe  handling  of 
our  products,  recommended  protection  measures,  tox¬ 
icological  data,  and  the  status  of  our  products  under 
various  federal  and  state  enviromnental  and  safety 
regulations.  In  short,  we  have  put  all  of  this  information 
into  one  document  for  your  convenience  and  easy  use. 

Nalco.  as  part  of  our  overall  commitment  to  product 
safety,  is  providing  MSDS’s  on  all  of  our  chemical 
products  regardless  of  whether  the  product  is  hazardous  or 
not  The  OSHA  regulations  require  an  MSDS  to  be  pre¬ 
pared  only  for  certain  hazardous  chemicals. 

This  MSDS  section  description  and  explanation  of  terms  is 
designed  to  assist  your  interpretation  of  the  MSDS  so  that 
you  may  receive  full  value  from  the  document 


S«ction  1  —  Product  Identification 

This  section  identifies  the  Nalco  product  by  Trade  Name 
or  Product  Number.  This  is  the  same  trade  name  or 
product  number  that  will  appear  on  the  product  container 
allowing  you  to  match  up  the  product  label  with  the 
MSDS. 

Nalco  also  provides  a  generic  chemical  description  of  all 
major  ingredients,  both  hazardous  and  non- hazardous. 

This  is  designed  to  give  your  health  and  safety  personnel 
information  on  the  class  of  chemistryi  s)  in  our  product 
without  compromising  the  proprietary  nature  of  the 
formulatioa 

The  third  part  of  this  section  is  the  National  Fire  Protec¬ 
tion  Association  (NFPA)  70 4 M  ratine  designation.  This 
popular  rating  system  is  used  to  give  you  a  quick  summary 
of  the  hazards  of  the  product  regarding  health,  flam¬ 
mability,  reactivity  and  other  hazards.  Based  on  NFPA 
definitioa  an  organic  product  will  always  have  a  flam¬ 
mability  rating  of  at  least  (1)  with  inorganics  having 
a  rating  of  (0). 

Section  2  —  Hazardous  Ingredients 

We  have  evaluated  our  formulations  for  hazardous  proper¬ 
ties  and  identify  those  chemical  ingredients  which  we 
believe  cause  or  contribute  to  the  hazard.  As  required  by 
OSHA.  these  substances  are  identified  if  they  are  present 
in  quantities  greater  than  1^,  or  in  the  case  of  car¬ 
cinogens.  greater  than  0.1%.  or  if  our  hazard  evaluation 
determines  a  hazard  exists  at  lower  concentrations.  The 
hazardous  ingredients  are  identified  by  specihe  chemical 
name  and  their  CAS  number  ithe  Chemical  Abstract 
Service  number  for  that  specific  chemical). 

To  assist  your  industrial  hygiene  ana  safety  personneL 
Nalco  identifies  general  or  relative  concentration  ranges 
into  which  the  exact  percentage  of  the  hazardous 
ingredient  falls.  This  should  enable  your  safety  pro¬ 
fessional  to  evaluate  the  need  for  air  sampling,  employee 
monitoring,  or  other  protective  measures.  Since  most  of 
our  product  formulations  are  proprietary,  exact  per¬ 
centages  will  be  given  only  when  there  are  no  trade  secret 
concerns. 

In  a  few  cases  whero  disclosure  uf  specific  chemical  name 
and  CAS  number  of  a  hazardous  ingredient  would  release 
trade  secrets,  we  have  identiBed  the  chemical  as  "pro¬ 
prietary"  as  permitted  by  the  OSHA  reguiatioa  In  the 
event  of  an  injury  or  accident  procedures  are  established 
to  communicate  the  specifre  identity  to  health  pro¬ 
fessionals  who  may  have  need  for  this  informatioa  In  all 
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cases,  the  hazard  information  and  safe  handling  recom¬ 
mendations  are  provided. 

Section  3  — >  Precautionary  Label 
Information 

The  drum  or  product  container  is  labeled  showing  product 
identity,  health  and  safety  precautions  as  well  as  other 
information  on  handling  and  use  of  the  product  That  por¬ 
tion  of  the  label  which  covers  health  and  safety  pre¬ 
cautions  is  included  in  this  section  of  the  MSDS.  In  this 
way.  you  can  easily  refer  to  what  is  shown  on  the  drum 
label  without  actually  seeing  the  container. 

Empty  drums  or  containers  may  contain  residual  product 
and  should  be  treated  in  accordance  with  the  label  require¬ 
ment  unless  the  empty  container  has  been  properly  recon¬ 
ditioned.  By  EPA  Standards  (RCRA  -  40CFR  261.7),  a 
container  is  considered  to  be  "empty  ’  when  it  contains;  1) 
no  more  than  I  inch  (2.3  cennmetersi  of  product,  or  2)  no 
more  than  3^  by  weight  of  the  total  capacity  of  the  con¬ 
tainer  if  the  container  is  less  than  or  equal  to  110  gallons 
in  size  or  3)  no  more  than  0.3 '7  by  weight  if  the  container 
is  greater  than  110  gallons  in  size.  Empty  drums  that 
formerly  contained  chemicals  listed  in  40CFR  261.33  (c) 
must  be  triple  rinsed  using  a  solvent  capable  of  removing 
the  commeiical  chemical  to  qualify  as  "empty.”  Quantities 
of  chemical  greater  than  those  indicated  above  which 
remain  in  the  container  are  considered  "wastes”  when  dis¬ 
posing  of  the  container  and  appropriate  RCRA  regulations 
will  apply. 

Section  4  —  First  Aid  Information 

This  section  is  designed  to  provide  first  aid  information  for 
the  typical  routes  of  exposure.  The  recommendations 
should  be  followed  in  all  cases.  If  exposure  causes  unex¬ 
pected  or  delayed  effects,  or  severe  reaction  or  injury,  you 
should  immediately  consult  a  physiciaa  Nalco  ALERT, 
our  medical  emergency  system  i3I2.'920-1510)  should  be 
called  by  the  attending  physician  or  others.  Nalco  ALERT 
operates  24  hours/ day,  seven  oayvweek  and  is  staffed  by 
trained  professionals. 

Section  S  —  Health  Effects  Information 

This  section  describes  the  nature  of  the  hazardous  effect 
resulting  from  exposure  if  no  first  aid  or  improper  first  aid 
is  givea  The  primary  routes  of  exposure  such  as  eye,  skin, 
inhalation  or  ingestion  are  listed  along  with  the  effects  that 
could  occur  from  acute  f  singlei  exposure  and  chronic 
(repeated)  exposure.  The  most  likely  exposure  for  our  pro¬ 
ducts  would  be  due  to  unsafe  practices  which  result  in  skin 
or  eye  contact  from  splashes  during  handling  or  feeding  of 
the  product 

Section  6  —  Toxicology  Information 

Our  health  hazard  evaluation  for  a  product  is  based  upon 
one  or  more  of  the  following; 

1.  Results  of  toxicological  tests  conducted  on  a  product 


2.  Toxicological  test  results  for  a  product  ingrr 

3.  Use  of  test  results  on  a  similar  formulation 
and, 

4.  L'se  of  information  obtained  in  the  open  lire 
supplier  information  for  an  ingrediennsi. 

In  this  Sectioa  we  present  summaries  of  resu. 
toxicity  tests.  Explanations  of  results  are  giver 
In  most  cases,  results  are  those  from  acute,  ii: 
exposure  tests  conducted  with  laboratory  amir 
it  should  be  remembered  that  the  test  procec. 
quite  stringent  so  that  direct  extrapolation  of  r 
comparable  human  exposure  must  be  viewea  : 
contexL 

The  types  of  acute  animal  tests  which  are  rcur 
ducted  include  oral  dermal  and  inhalation  ierr 
and  eye  and  skin  irritancy  studies.  The  iethau: 
involve  administration  of  the  chemical  to  greu: 
animais  at  various  graded  dose  levels  ana  .’ecc 
tality  as  one  end  poinL  The  mortality-aose  rs; 
for  tre  calculation  of  the  LDjo  or  LCfo 
statistical  methods.  The  LDsq  is  that  aose  i  am 
chemical  usually  expressed  in  grams  or  mulizr: 
kilogram  of  animal  body  weight  Ig/  kg  or  mz.  &£ 
would  produce  death  in  one  half  of  a  group  c; 
administered  the  chemical  The  LCjo  la  equiva 
except  It  uses  concentration  rather  than  aose  - 
expressed  as  parts  per  million  ippmi.  miiiizran; 
(mg'ii  or  milligrams  per  cubic  meter  of  as  mz 
and  dermal  tests  use  LDjo  while  inhalation  re¬ 
in  born  cases  the  smaller  the  value  the  more  • 
chemical 

Eye  ana  skin  irritancy  tests  utilize  weightea  r.u 
scores  to  assess  degree  of  injury  or  irritation.  .. 
instances,  such  numerical  scores  are  also  r.ven 
ratings  such  as  mildly  or  severely  irritatir.z.  .M : 
systems  are  modeled  after  those  desenbea  ov 
(referrea  to  in  the  Bibliography,  Section  ir. 
original  eye  and  skin  irritation  test  procecires. 

Results  of  skin  sensitization  tests  conducreo  o.- 
animais  are  presented.  Human  data  is  giver,  j  . 
Generally,  these  test  results  will  be  for  one  or  r 
chemicals  in  a  formulation  rather  than  the  fo.-m 
itself. 

When  available  and  applicable,  results  of  tests 
to  assess  hazards  other  than  lethality,  will  be  r; 
this  Section  under  —  ‘other  toxicity  resuiu '  ar 
studies. '  These  types  of  tests  include  life-r.me 
studies,  reproduction  tests,  and  tests  desigrea  ; 
birth  defects  (teratology  studies).  These  tests  a: 
conducted  on  individual  chemicaKs)  rather  :ran 
mulated  products. 

Other  short-term  bioassays  for  changes  to  genet 
run  with  bacterial  and  other  cells.  While  tnes*  ti 
identify  genetic  changes  in  tissue,  the  useiumess 
information  as  a  prediction  of  a  similar  effect  to 


continues  to  be  a  scientific  uncertainty.  If  this  data  is 
available,  it  will  be  provided  in  this  sectioa 

Since  OSHA  has  broadened  the  criteria  for  acute  health 
hazards  and  since  the  numerical  rating  is  not  uniformly 
accepted  by  all  governmental  agencies  and  scientific 
bodies,  we  are  including  OSHA's  definitions  below: 

Highly  toxic  substance  is  one  having: 

1.  .An  oral  LOjo  of  50  mg/kg  or  less. 

2.  .A  dermal  LD^o  of  200  mg/ kg  or  less 

3.  An  inhalation  LCjo  of  200  ppm  or  leas  of  gas  or 
vapor:  or  2  mg/i  or  less  of  mist,  fume  or  dust 

.A  toxic  substance  is  one  having: 

1.  .An  oral  LDso  between  50  and  500  mg/ kg. 

2.  .A  dermal  LD50  between  200  and  1000  mg/ kg 

i.  .An  inhalation  LC50  between  200  ppm.  2.000  ppm  of 
gas  or  vapors,  or  between  2  and  20  mg/1  of  mist,  fume 
or  dust 

A  corrosive  substance  is  one  which  causes  third  degree 
bums  and  scar  tissue  from  4-hour  skin  contact  to  rabbits. 

A  skin  irritant  is  one  which  causes  redness  and  swelling 
which  does  not  persist  and  results  in  a  numerical  score  of 
5  out  of  8  in  greater  than  o09r  of  the  ammals  tested. 

•An  eye  irritant  —  under  1910.1200  an  eye  irritant  is  one 
which  at  a  minimum  results  in  a  grade  2  redness  and/or 
'^welling  of  the  conjunctiva  in  at  least  4  of  6  test  animals 
when  tested  by  the  methods  describea  in  16CFR  1500.42 
or  other  appropriate  techniques.  The  maximum  attainable 
icore  using  the  Oraize  procedure  is  110  (80  for  cornea.  10 
tor  iris,  and  20  for  conjunctival. 

L  ie  of  a  finite  irritation  index  to  assess  a  chemical's  poten¬ 
tial  as  an  eye  irritant.  Le.  s/110  cannot  always  be  made 
because  of  inconsistencies  between  OSHA’s  definition  and 
the  standard  Draize  scoring  technique.  In  some  instances, 
an  mdex  as  low  as  2.7/110  is  sufficient  to  warrant  the  eye 
imtation  hazard  statement  while  in  otner  instances  an 
index  of  6/110  would  not.  In  cases  01  conflict  such  as  this 
we  will  point  them  out  on  the  MSDS. 

This  rating  system  tends  to  classify  many  substances  as 
irritants  which  would  not  be  so  classified  under  other 
regulations. 

S«ction  7  —  Physical  and  Chamicai 
Properties 

To  assess  the  physical  hazards  of  our  products,  we  per¬ 
form  appropriate  tests  using  procedures  recommended  by 
the  American  Society  for  Testing  and  Materials  (ASTMl. 
Their  procedure  number  is  identified  accordingly.  The 
tesu  vary  depending  on  the  physical  form  and  chemical 
nature  of  the  product.  These  physical  or  chemical  test 
resulu  are  one  of  the  factors  reviewed  in  determining  the 
need  for  or  type  of  subsequent  toxicological  testing  The 
resulu  are  also  used  to  identify  hazardous  physical  proper¬ 


ties  which  require  labeling  according  to  the  Department 
of  Transportation  (DOT)  regulations  or  for  waste 
classification  for  disposal  under  the  Resource  Conservanon 
and  Recovery  .Act  (RCRA). 

Ssetion  8  »  Fira  and  Explosion 
Information 

If  the  product  exhibits  flammable  characteristics,  informa¬ 
tion  is  provided  on  the  recommended  method  for  fighting 
fire.  Unusual  fire  or  explosion  hazards  are  also  givea 
OSHA  29CFR  1910.1200  and  the  Department  of 
Transportation  iDOT)  consider  products  with  flash  points 
of  less  than  iOO  degrees  Fahrenheit  (F)  as  flammable 
materials.  Chemicals  with  flash  points  between  100 
degrees  F  and  200  degrees  F  are  classified  as  combustible. 
On  the  other  nand.  the  Resource  Conservation  and 
Recovery  Act  iRCRA)  —  40CFR  261  subpart  C  and  D 
define  those  caemicals  with  flash  points  of  140  degrees  F 
and  below  as  ignitable. 

Section  9  —  Reactivity  Information 

The  potennai  for  our  products  to  aggressively  react  wire 
other  commomy  found  chemicals  or  to  decompose 
represents  a  special  hazard.  Information  is  provided  on 
possible  interaction  with  other  chemicals  as  well  as  reac¬ 
tion  of  our  products  on  commonly  encountered  materials 
of  construction  used  for  chemical  and  feeding  handling 
systems. 

Section  1 0  —  Personal  Protective 
Equipment 

Handling  cnemicals  such  as  attaching  feed  pumps  or 
transferring  chemicals  from  one  container  to  another  con¬ 
stitutes  the  most  likely  exposure  to  operating  personnel 

Recommenaations  are  provided  to  protect  personnel 
handling  proauct  spills,  the  type  of  ventilation  needed,  ir.a 
the  protective  equipment  I  respirator,  gloves,  goggles,  etc. 
that  should  be  used.  This  is  one  of  the  most 
important  sections  of  the  MSDS  and  the  overall  hazara 
communication  program  and  should  be  well  understooa 
and  put  in  practice  by  operating  personnel 

Section  11  >-  Spill  and  Disposal 
Information 

The  disposal  of  wastes  generated  at  a  facility  is  one  of  :-e 
biggest  problems  facing  industry.  This  section  provides 
information  on  how  to  handle  and  clean  up  product  spiils 
and  guidance  for  proper  disposal  should  our  product  be 
considered  a  "waste”  intended  for  disposal 

Section  12  —  Environmental  Information 

This  section  provides  information  useful  for  assessing 
environmental  impact  of  products  or  product  constituents. 
When  available  and  where  applicable,  information  on  parn- 
tion  coefficients.  Biochemical  Oxygen  Demand  (BOD),  and 
Chemical  Oxygen  Demand  (COD)  is  presented. 


'ilts  of  acute  aquatic  bioasaaya  are  presented  These 
’  isays,  usually  conducted  on  rainbow  trout  and  bluegill 
.^ish  are  useful  in  assessing  potential  for  adverse  effects 
on  aquatic  vertebrates  Results  are  usually  expressed  as 
96-hour  LCso  values  in  milligruTna  per  liter  water  (mg/'O  or 
parts  per  million  (ppm).  The  LC$o  1^  the  concentration 
which  is  lethal  to  50%  of  a  group  of  Hsh  exposed  for  the 
time  period  indicated  It  is  synonymous  with  the  term 
TLso  (the  concentration  which  would  result  in  the  survival 
of  50%  of  a  given  test  group).  In  many  instances.  24  and 
48  hours  LCso  values  are  givea  When  applicable,  a  96- 
hour.  no-observed  effect  concentration  is  presented  based 
upon  lack  of  adverse  effects  and  mortality. 

While  we  know  of  no  published  list  which  ascribes  a  des¬ 
criptive  rating  to  LCso  values,  listed  below  are  ratings  we 
use  as  internal  guidelines: 


96«Hour  LCso  Rating 


<1.0  ppm 
>1.0<5.0 
>5<10.0 
>10<100 
>100<1000 
>1000 


Extremely  toxic 
Highly  toxic 
Toxic 

Moderately  toxic 
Slightly  toxic 
Essentially  non- toxic 


Section  13  —  Transportation  Information 

azardovs  chemicals  are  subject  to  regulation  by  the 

irtment  of  Transportation  iDOT).  Section  13  identifies 
me  OOT  proper  shipping  name  and  hazard  class  for  the 
product,  if  any.  This  name  will  appear  on  all  shipping 
documents.  Many  times  the  name  will  retlect  the  hazard 
amd  not  necessarily  the  exact  chemical  name  identified  in 
Section  2.  DOT  hazard  classifications  are  not  always  in 
agreement  with  those  of  OSH.A. 

Section  14  —  Regulatory  information 

Today  chemical  products  are  regulated  from  the  time  they 
are  manufactured  during  use.  should  any  environmental 
release  occur,  and  when  the  materisd  is  finally  ready  for 
disposal  Section  14  provides  information  on  the  status  of 
our  products  under  the  various  federal  and  state 
regulations  that  may  govern  its  manufacture,  use  or  dis¬ 
posal  Specifically,  under  the  OSHA  Hazard  Communica¬ 
tion  Rule  29CFR  1910.1200.  the  reason  for  classifying  the 
product  as  being  hazardous  is  provided  A  "hazardous 
classification"  is  triggered  by  such  things  as  1)  being 
combustible  (flash  point  100-200  degrees  F).  2)  being 
flammable  (flash  point  less  than  100  degrees  F).  3)  being  a 
skin  or  an  eye  irritant.  4)  presenting  chronic  health  hazards 
such  as  liver  damage,  nerve  damage,  etc..  5)  listed  on  the 
National  Toxicology  Program  iNTPl  Annual  Report  on 
Carcinogens  or  found  to  be  a  potential  carcinogen  by  the 
'  'mational  Agency  for  Research  on  Cancer  (lARO,  6)  or 

A  having  an  established  workplace  exposure  limit  or 
ymmended  limita  Threshold  Limit  Value  (TLVl  can  be 


established  by  either  OSHA  (OSHA  uses  the  term  Per¬ 
missible  Exposure  Limit  (PEL)|,  the  American  Conference 
of  Governmental  Industrial  Hygienists  (ACGIH)  or  by  the 
chemical  manufacturer. 

Three  categories  of  TLV’s  are  recognized  1)  the 
Threshold  Limit  Value- Time  Weighted  Average  i  TLV- 
TWA)  -  the  time-weighted  average  concentration  for  a  nor¬ 
mal  8-hour  workday  and  a  40-hour  workweek,  to  which 
neariy  ail  workers  may  be  repeatedly  exposed  day  after 
day,  without  adverse  effect,  2)  Threshold  Limit  Vaiue- 
Shon  Term  Exposure  Limit  (TLV-STEL)  -  the  concentra¬ 
tion  to  which  workers  can  be  exposed  continuously  for  a 
shon  period  of  time  without  suffering  from  a)  irritanoa  b) 
chronic  or  irreversible  tissue  damage,  or  c)  narcosis  of  suf¬ 
ficient  degree  to  increase  the  likelihood  of  accidental 
injury,  impair  self-rescue  or  materially  reduce  wors 
efficienc\-.  and  provided  that  the  daily  TLV-TWA  not 
exceeded  A  STEL  is  defined  as  a  15-minute  time- 
weighted  average  exposure  which  should  not  be  exceeded 
at  any  rmie  during  a  workday  even  if  the  8- hour  fjre- 
weighteo  average  is  within  the  TLV  and  4)  Thresnoid 
Limit  Vaiue-Ceiling  iTLV-O  —  the  concentration  :r.at 
should  not  be  exceeded  during  any  part  of  the  worang 
exposure. 

We  frequently  receive  questions  on  the  status  of  cur 
products  under  other  federal  environmental  laws.  cr  this 
reasoa  when  applicable,  we  are  providing  information  on 
product  status  under  major  laws. 

1.  OSSA  Hazard  Communication  29CFR  1910.1200  — 
These  regulations  have  been  discussed  presnous.v  m 
this  document. 

2.  Other  OSHA  Regulations  —  OSHA  has  estaoushed 
specific  regulations  for  various  chemicals.  If  these 
regulations  apply  to  our  products,  the  regulation  and  its 
appucability  is  identified. 

3.  CERCLA/ Superfund  40CFR  1 1 7.302  —  This  Law 
.-equues  the  reporting  of  spills  of  certain  chemicais 
wnen  tne  quantity  spilled  exceeds  certain  specified 
amounts.  If  Nalco's  product  contains  one  of  the 
specuied  chemicals,  the  quantity  of  Nalco  procucL 
■vnica  must  be  spilled  before  the  notification  require¬ 
ment  IS  'triggered."  is  calculated  and  the  chemical  is 
identified. 

4.  Toxic  Subetancea  Control  Act  (TSCA)  —  Oniv 
suostances  that  are  included  on  the  TSCA  8i  bi  Inven¬ 
tory  list,  have  been  exempted,  or  have  been  cleared 
through  a  TSCA  premanufacturing  notification  i  PMNl 
can  be  legally  manufactured  and  used  in  the  L'.S.A  .As 
other  sections  of  TSCA  are  implemented,  other 
.-eguiations  may  apply  and  will  be  addressed. 
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5.  If  our  product  requirea  regiatmtion  or  govern 
mental  clearaneea  for  use  in  intended  applications 
(examples,  pesticides  under  FIFRA.  food  additives 
under  FDA,  drinking  water  additives,  fuel  additives 
under  EPA.  use  in  meat  and  poultry  plants  imder 
USDA)  the  status  under  the  appropriate  law  is 
indicated. 

6.  Reaource  Conaervation  and  Recovery  Act  (RCRA)  — 
Our  products  as  sold  are  not  wastes  and  therefore  not 
covered  by  this  Act.  However,  should  someone  decide 
to  declare  them  a  waste  and  discard  them,  then  they 
must  be  evaluated  to  determine  how  RCRA  might  cover 
the  waste.  This  information  is  provided  on  our  products 
should  they  become  “a  waste.”  Please  refer  to  com¬ 
ments  in  Section  .1  of  this  document  regarding  empty 
containers. 

r.  The  Federal  Clean  Air  and  Water  Acta  4QCFR  60 
and  6t  and  40CFR  401.15  and  116  contain  sections 
which  specifically  list  chemicals  for  which  these 
regulations  apply.  If  Nalco  products  contam  as 
ingredients  any  of  the  chemicals  listed  under  these 
sections,  they  will  be  idendfiecL  This  will  allow  assess¬ 
ment  of  their  impact,  if  any,  on  discharge 
or  emission  permits. 

We  also  get  similar  questions  regarding  the  sums  of  our 
products  under  suw  regulations.  State  laws  are  becoming 
more  common  and  it  is  difficult  to  cover  ail  the  specifics  of 
each  state  law  in  this  limited  space.  However,  many  sutes 
I  such  as  Michigan)  list  those  materials  which  they  consider 
hazardous  or  use  criteria  for  listing  chemicals.  Examples  of 
these  criteria  are  the  esublished  TLV’ s  by  OSHA  or 
ACGIH  or  the  presence  of  the  chemical  on  a  list  such  as 
the  National  Toxicology  Program  (NTP)  .Annual  Report  or 
International  Agency  for  Research  on  Cancer  <  LARC)  list 
for  suspect  carcinogens.  We  are  identifying  those 
chemicals  for  which  there  is  an  esublished  TLV  or  that 
appear  on  the  NTP  or  lARC  lists. 

Section  15  —  Additional  Infornnation 

There  may  be  additional  information  available  than  what  is 
covered  in  other  sections  affecting  health,  safety  and 
regulation  of  our  product  Section  15  provides  space  to 
present  this  additional  informatica 

Saetion  16  —  Uaar's  Raaponaibility 

This  section  is  designed  to  serve  as  a  reminder  that  the 
information  provided  is  of  use  only  if  it  is  transmitted  to 
the  persona  who  handle  the  product  or  work  in  locations 
where  hazardous  chemicals  are  used  or  stored.  The  infor¬ 
mation  is  developed  based  on  recommended  uses  for  our 
products.  Other  applications  may  warrant  additional 
review. 


Section  1 7  —  Bibliography 

In  addition  to  this  MSDS  section  description,  we  may  Hnd 
it  of  value  to  know  the  source  material  used  in  evaluating 
our  products  other  than  specific  toxicity  tests  or  physical/ 
chemical  tests  we  may  have  performed.  The  references 
below  along  with  this  document  serve  as  a  brief  descrip¬ 
tion  of  the  hazard  ceurmination  procedure  we  use  in 
evaluating  our  products. 

Typicai  Bibiiographic  Sources  Used 

Annual  Report  on  Carcinogens.  U.S.  Department  of  Health 
and  Human  Services.  Public  Health  Service,  PB  33- 
135855,  1983. 

Casarett  and  DouU's  Toxicology,  The  Basic  Science  of 
Poisons,  DouU,  J..  Klaassea  C.  D.,  and  Amdur.  M.  0.,  eds.. 
Macmiilian  Publishing  Company,  Inc.,  N.Y.,  2nd  editioa 
1980. 

Chemical  Hazards  c-  the  Workplace.  Proctor.  N.  H..  and 
Hughes.  J.  P..  eds..  J.  P.  Lipincott  Company,  N.Y.,  1981. 

Dangerous  Properaes  of  Industrial  Materials,  Sax.  N.  Irving, 
ed..  Van  Nostrand  P.einhold  Company,  N.Y.,  6th  editiotL 
1984. 

lARC  Monographs  ot  the  Evaluation  of  the  Carcinogenic 
Risk  of  Chemicals  to  .\Ian.  Geneva:  World  Health  Organiza- 
tiotu  International  .Agency  for  Research  on  Cancer. 
1972-1977. 

Patty's  Industrial  H  nene  and  Toxicology,  Claytoa  G.  D.. 
Claytoa  F.  E..  eds..  John  Wiley  and  Sons,  N.Y.,  3rd 
edition.  VoL  2  A-C.  1381. 

Registry  of  Toxic  Efficts  of  Chemical  Substances.  U.S. 
Department  of  Heaiid  and  Human  Services.  Public  Health 
Service.  Center  for  Disease  Control  National  Institute  for 
Occupational  Safety  and  Health.  1983  supplement  of 
1981-1982  editioa  '.'oL  1-3.  OH.  1984. 

Title  29  Code  of  Federal  Regulations  Part  1910,  Subpart 
Z,  Toxic  and  Hazarcous  Substances.  Occupational  Safety 
and  Health  Administration  i  OSHAl. 

Threshold  Limit  Values  for  Chemical  Substances  and  Physi¬ 
cal  Agents  in  the  Workroom  Environment  with 
Intended  Changes.  .American  Conference  of  Governmental 
Industrial  Hygienists.  OR 


MEMSTOR 

MEMBRANE  STORAGE  AGENT 

replaces  formaliriy  sodium  metabisulfite,  and  other  chemicals  for 
prevention  of  microbiological  growth  without  creating  an  environmental 
or  health  hazard 


the 

Product 

MEMSTDR  Is  a  highly  effective 
agent  used  for  the  short  and  long 
term  storage  of  RO  and  UP  mem¬ 
branes.  It  replaces  ^e  use  of  for¬ 
maldehyde,  sodium  metabisulfite, 
and  all  other  chemicab  used  In  the 
prevention  of  microbiological 
growtf4  within  membrane  car¬ 
tridges.  its  use  does  not  create  an 
environmental  or  health  hazard 
MEMSTOR  does  not  lose  efficacy 
as  does  metabisulfite,  nor  does  it 
jraate  tojde  vapors  like  formalde¬ 
hyde.  It  is  non-reactive  with  mem¬ 
brane  polymers  arfo  will  not  de¬ 
grade  membrane  per-  formance. 
MEMSTOR  b  available 
as  a  Six  PAK  (6X1lb  preweighed 
poiybags)  or  in  a  251b  polylined 
drum. 


the 

Features 

1.  to  OM  and  ^ehmge 
Z  ProvUt  mmdmum  nmntnnm  pm- 
t»eeon$gakwtth»dmnagtng*^>fetBaf 
mlen-ctgmUam  graarth  wUtm  nrnm- 


3.  pH  ac0Mtod  to  maintain  opUmum 


4.  Domnotloamallleaeywhannmm- 
brmnaaanatoimdloraKtantladparioda 
otena 

5.  fttnaaa  qukklf  Ihom  nmmttwnaa 


aa  a  dry,  atabla,  norna- 


Comparison 


MEMSTOn 


I.Safety 


Not  caustic 


2'Handiing  No  handling  required 

_ Preweighed  packages 

dStorage  Stable 


4.  Disposal 


Norte 


MEMSTOR/FORMAUN 

FORMAUN 

Caustic  to  eyes,  lungs,  sMn 

Speciai  requiremenb 

Special  requirements,  unstable. 
Loses  efficacy  when  diluted 
Special  requiremenb 


5.  Environmental  No  Impact  Impacb  ecology 


membranM  for  a  minimum  of  15  mln- 


use 

Instructions 

MEMSTOR  can  be  used  for  ele¬ 
ment  storage  in-place  or  in  an  out¬ 
side  container.  Outside  storage  re¬ 
quires  a  drum  or  tank  of  sufficient 
dtanerbiom  to  contain  the  number 
of  elemenb  that  are  to  be  stored 


m-PLACESTOBAGE 
1 .  Clean  the  membranoe  with  deaners 
(Dbrntts  LPH,  Olamtts  ACA  or  AFT) 
prior  to  storagoi  Thb  b  a  neeaaaaiy 
atap  to  snsura  a  dean  mambtana  aur- 
facai 

Z  Uabig  good  quality  watar  (RO  prod- 
uct  watarji,  mbratarabocf  onapound 
MEMSTOR  or  1  package  from  MEM¬ 
STOR  SbcPAK  to  4  gaHona  watar. 
a  Radiculata  atotaga  aokidoa  at  low 
praaaura  (!•>•  than  60paig},  through 


4.  After  radiculatloa  shut  ayatem 
down  making  aura  atorega  aolutton 
doaa  not  drain  out  of  membranaa. 
a  Afteratorage  rtnaa  membranaa  with 
good  quality  water  for  30  mlnutaa 
before  ayatam  atart-upi 

CONTAmERSTOEAGE 
1 .  Clean  the  membranaa  with  daanara 
piamtta  LPH  Diamib  ACA  or  AFT) 
prior  to  atoraga  Thb  b  a  neeaaaaiy 
atap  to  enaura  a  dean  membrane  aur- 
fecsL  (Clean  bvpiwa  or  on  a  daaning 
skid) 

Z  Uaing  good  quality  watar  (RO  prod¬ 
uct  water),  mix  at  a  ratio  of  one  pound 
MEMSTOR  or  1  package  from  kOt- 
STOR  SbcPAK  to  6  galena  water. 

3.  Place  membranaa  In  atoraga  eon- 
tarinar  containing  MEMSTOR  aolutlon. 

4.  Altar  atoraga^  place  membranaa  In 
ayatam  and  rinse  with  good  quality 
water  for  30  mlnutaa  prior  to  ayatam 
start-up. 


TarWna  MaMananoe  Ptooram 


Swi  C3bge,  CA  (ei8)ae3-13U 
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ARGO  'NTIFIC 


FAX  NO.  61947  69 


P.  02 


ARGO  SCIENTIFIC 

OAIL6Y  COURT,  SUITE  A 
SAN  MARCOS.  California  ««cm9 

«t9)L71-l««a  FAXU1»147M.U9 


-  PROGARD  SPC™ 

MEMBRANE  PRESERVATIVE 

•  Thin  film  and  CA  preservative 

•  FDA  approved  active  ingredient 

•  Quick  flush  out 

•  Safe  to  drain 

•  Effective  biostatic  control 

PROGARD  SPC"  is  a  special  formula  designed  to  preserve  thin  film  and  cellulose 
acetate  membranes  during  storage  conditions.  The  active  ingredient  in  PROGARD 
SPC"  Is  an  antimicrobial  agent  which  exhibits  long-lasting  bacteriostatic  properties. 
PROGARD  SPC"  use  instructions: 

PROGARD  SPC"  should  be  mixed  with  deionized  or  reverse  osmosis  product 
water  in  a  4-to-l  solution  (4  parts  RO  or  DI  water  to  1  part  PROGARD  SPC"). 

Systems  which  have  been  in  storage  for  prolonged  periods  of  time  Qonger  than 
four  weeks)  should  be  cleaned  prior  to  start>up, 


26-91  FRI  8:31 


ARGO  SC  IE  TIC 


FAX  NO.  6194712: 


P.  03 


MATERIAL  SAFETY  DATA  SHEET 

ARGO  SOENTIFIC  EMERGENCY  PMONE  (619)  471-2650 

935  Bailey  Court 
San  Marcos,  CA  92069 

Effective  date:  8/89  MSDS  No.  57-55-6 

Product  name:  PROGARD  SPC“ 

Chemical  name  and  synonyms:  N/A 

Chemical  family:  Glycol/CjH^Oj 

Fonnula:  Trade  secret 

1.  HAZARDOUS  COMPONENTS;  None 


2.  PHYSICAL  PROPERTIES 
Boiling  point: 

Specific  gravity. 

Vapor  pressure: 
Percent  volatile: 

Vapor  density 
Evaporation  rate; 
Water  sclubility: 
pH  (3%  Solution): 
Appearance  &  odor 


212*  F 
1.04 

Approx  17.6 
None 

Greater  than  1 
Less  than  1 
>99% 

$3  ±03 
Colorless  liquid 
Mild  odor 


3.  FIRE  &  EXPLOSION  DATA 

Flash  point;  212®F  (PMCC) 

Extinguishing  media:  Water,  foam,  COj,  dry  chemical 

Special  fire  fighting  procedures;  Self-contained  breathing  apparatus  recom¬ 
mended  for  fires  involving  this  product. 

Unusual  fire  and  explosion  hazards:  None  known 

4.  REACTIVITY 

Stability:  Stable 

Incompatibility:  None  known 

Hazardous  decomposition  products:  None  known 
Hazardous  polymerization:  Will  not  occur 

5.  ENVIRONMENTAL  AND  DISPOSAL  INFORMATION 

Bury  or  incinerate  in  accordance  with  all  Federal,  State  6?  local  regulations. 
Waste  disposal  method:  Soak  up  with  sand  or  other  suitable  absorbent  and 
shovel  into  suitable  waste  container. 


'R-26-91  FRI  8:32 


ARGO  SCir  'IFIC 


FAX  NO.  6194712' 


P.  04 


6.  I-IEALTH  HAZARD  DATA 

Eye  contact  Mild  irritant 

Skin  contact  Mild  irritant 

Inhalation;  Minimal  irritant 

7.  FIRST  AID 

Eyes;  Hush  with  water.  GET  MEDICAL  ATTENTION 

Skin:  Hush  with  water 

Ingestion:  Gel  water  to  dilute.  GET  MEDICAL  ATTENTION 

Inhalation:  Remove  from  contact  area 

8.  HANDLING  PRECAUTIONS 

Respiratory  protection:  None  required 

Ventilation:  '  General  ventilation 

Protective  gloves:  Non-absorbent  chemical  type 

Other  equipment  Safety  glasses  or  goggles 

9.  ADDITIONAL  INFORMATION 

Special  precautions  to  be  taken  in  handling  and  storage:  None 
Other  precautions:  None 


f  \  \  chemists  helping  chemists  in  research  &  industry 

^  aldrich  chemical  co. 


P.O.  Box  355,  Milwaukoe,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex-  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


aTT.'J:  'JAFETY  PiaECTOR 
SEPARATION  SYSTEMS  TECHNOLOGIES  INC 
4001  MORE N A  3LVD 
suite  809 

SAN  OIEGO  CA  92117 

CUST«:  938350 
PO#:  1904 


MATERIAL  SAFETY  DATA  SHEET  PAGE  1 


-  IDENTIFICATION  - 

PRODUCT  24758-8  NAME:  SALICYLIC  ACID*  99t*  A.C.S.  REAGENT 

CAS  4:69-72-7 
HF:  C7H6G3 


SYNONYMS 

ACIOU  SALICILICO  (ITALIAN)  *  EENZOIC  ACID,  2-HYOROXy-  ♦ 
HYO^nXYMENZOIC  ACID  *  2-HYOROXY3ENZQIC  ACID  *  KERALYT  * 
iiY  JROXY?,E  .'(ZQOVA  (CZECH)  KYSELINA  SALICYLOVA  (CZECH)  * 
IKTHOHYUKOXYBENZOIC  ACID  ♦  RETARDER  W  *  SA  »  SAX  *  VERRUSON 


1- 

<YS ELINA  2- 


-  TOXICITY  HAZARDS  - 


<TECS  no:  V00525000 
SALICYLIC  ACID 
IRRITATION  DATA 

SKN-»5T  500  rtG/24H  MLO 
EYE-R5T  100  MG  SEV 
TOXICITY  DATA 

ORL-EAT  L050:891  MG/KG 
SCU-KAT  L050:i250  MG/KG 
ORL-MUS  L050:480  MG/KG 
IPR-MUS  L 050:300  MG/KS 
IVN-MUS  L050:i84  MG/KG 
ORL-CaT  LD50:400  MG/KG 
0RL-R3T  LC50:i300  MG/KG 
REVIEWS.  STANDARDS.  AND  REGULATIONS 
=PA  FIFRA  1988  PESTICIDE  SUBJECT 


BIOFX*  21-3/71 
BIOFX*  21-3/71 

8I0FX*  21-3/71 
SRTCAC  36(l-4)*l0*a9 
H3TXAC  5 .14  8.  59 
GNRIDX  3,675.69 
YKKZAJ  91,550,71 
HBTXAC  5,14  8,59 
NITRON  6,291,82 

TO  REGISTRATION  OR  RE-^EGI  5TRATI0N 


FEREAC  54*4388,89 
NUHS  1974:  aZO  8/680;  NI 
NOES  1983:  aZO  676800001 
2  00  9  6 

ERA  GENETOX  PROGRAM  1988*  POSITIVE:  S  CEREVI SIAE-REVERSION 
-PA  SENETOX  PROGRAM  1980,  NEGATIVE:  HISTIDINE  REVE RSI ON-A ME S 
FOA  T3CA  CHEMICAL  INVENTORY,  JUNE  1990 

EPA  TSCA  TEST  SUBMISSION  (TSCATS)  DATA  BASE,  MARCH  1991 


S  39;  TNF  6955;  NOS  57;  TNE  61410 
TfJF  40 ;  NIS  2133;  NOS  59;  TNE  5192  2*.  TFF 


TEST 


^***^S£NSE^ORGANS^ANO  SPECIAL  SENSES  (TINNITUS) 

BEHAVIORAL  ( CONVUlI I ONS  OR  EFFECT  ON  SEIZURE  THRESHOLD) 
BEHAVIORAL  (MUSCLE  WEAKNESS) 

CARDIAC  (CHANGE  IN  RATE)  ,  ^ 

LUNGS,  THORAX  OR  RESPIRATION  (RESPIRATORY  DEPRESSION) 
MATERNAL  EFFECTS  (UTERUS*  CERVIX*  VAGINA) 

MATERNAL  EFFECTS  (PARTURITION)  ^ 

EFFECTS  ON  FERTILITY  (POST-IMPLANTATION  MORTALITY) 
EFFECTS  UN  FERTILITY  (LITTER  SIZE) 


CONTINUED  ON  NEXT  PAGE 
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chemists  helping  chemists  in  research  &  industry 

^  aldrlch  chemical  co. 


P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA  SHEET  PAGE  2 


CUSTI#:  038350 
PO#:  1904 


PRODUCT  24753-8  NAME:  SALICYLIC  ACID,  09?;,  A.C.S.  REAGENT 

CAS  «i:60-72-7 
MF:  C7H603 


TOXICITY  HAZARDS 


EFFECTS  ON  EMBRYO  OR  FETUS  (EXTRA  EMBRYONIC  STRUCTURES) 
EFFECTS  ON  EMBRYO  OR  FETUS  (FETOTOXICITY) 


ABNORMALITIES 

abnormalities 
abnormalities 
abnqrmalit  ies 


SPECIFIC  OEVELCPMENTAL 

specific  developmental 
5PECIJ=IC  developmental 
SPECIFIC  DEVELOPMENTAL 

abnormalities) 

ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR  COMPLETE 


(CENTRAL  NERVOUS  SYSTEM) 
(CRANIOFACIAL  ) 
(MUSCULOSKELETAL  SYSTEM) 
(OTHER  developmental 


HEALTH  HAZARD  DATA 


(RTECS) 
INFORMAT  ION, 


ACUTE  EFFECTS 
HARMFUL  IF 
CAUSES  EYE 


SWALLOWED,  INHALED,  OR 
AND  SKIN  IRRITATION. 


ABSORBED  THROUGH  SKIN. 


IRRITATING 

TRACT. 


TO  MUCOUS  MEMBRANES  AND  UPPER 


material  is 

RESPIRATORY 

^”’^°LA8aRAT0RY^EXPERIMENTS  HAVE  SHOWN  MUTAGENIC  EFFECTS. 

TARGET  ORGAN(S): 

CENTRAL  NERVOUS  SYSTEM 

^^'^^[f/cASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  WITH  COPIOUS  AMOUNTS  OF 
WATER  FOR  AT  LEAST  15  MINUTES. 

IN  CASE  OF  CONTACT,  IMMEDIATELY  WASH  SKIN  WITH  SOAP  AND  COPIOUS 
AMOUNTS  OF  WATER.  ^ 

11=  INHALED,  REMOVE  TO  FRESH  AIR.  IF  MOT 
RPSPIRAIION.  IF  BREATHING  IS  DIFFICULT, 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER 
CALL  A  PHYSICIAN.  ^ 

WASH  CONTAMINATED  CLOTHING  BEFORE  REUSE. 


BREATHING  GIVE 
GIVE  OXYGEN. 
PROVIDED  PERSON 


ARTIFICIAL 
IS  CONSCIOUS. 


—  PHYSICAL  DATA - 


BOILING  PT:  211  C/20MM. 
MELTING  PT:  158  C  TO  161  C 
VAPOR  density:  4.8 
VAPOR  pressure:  1  MM  3  1 14  C 
appearance  AND  ODOR 
WHITE  POWDER 


CONTINUED  ON  NEXT  PAGE 


A  1 14t4T 

.J4r4$ 


10H. 

Tiii^wi  oaaeiBm 
PAKMMtOISr 


Bttll 
fMb  til 


07«r«n3it 
T«MK417mMirallQ 
PAX  9r4Tmsm 


WAC»KO 

TatwMMc  TUMfO 
T«lgK?l4CMAIiP>Q 
PAX  Om«i71MAM 


5047 


chemists  helping  chemists  in  research  &  industry 

aldrlch  chemical  co. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  OATA  SHE 


PAGE 


CUSTi<:  938350 
poo:  1904 


PROOUCT  ft:  24753-d  NAME:  SALICYLIC  ACIDt  99-!:,  A.C*S.  REAGENT 

CAS  4:69-72-7 
MF:  C7H6a3 


-  FIRE  AND  EXPLOSION  HAZARD  OATA  - 


EXTINGUISHING  MEDIA 
HATER  SPRAY. 

CARaON  OlOXIDE,  DRY  CHEMICAL  POWDER  OR  APPROPRIATE  POAM. 

SPECIAL  FIREFIGHTING  PROCEDURES 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

- REACTIVITY  OATA - 


INCOMP  AT  I flIL I  TIES 

STRONG  OXIDIZING  AGENTS 
STRONG  BASES 
SENSI TIVE  TO  LIGHT 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  of: 

CARSON  MONOXIOEt  CARBON  OlOXIDE 


SPILL  OR  LEAK  PROCEDURES 


STEPS  TO  dc  TAKEN  IF  MATERIAL  IS  RELEASED  OR  SPILLED 

wear  self-contained  BREATHING  APPARATUSt  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

SWEEP  UPf  PLACE  IN  A  BAG  AND  HOLD  FOR  WASTE  DISPOSAL. 

AVOID  RAISING  OUST. 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 
WASTE  DISPOSAL  METHOD 

DISSOLVE  OR  MIX  THE  MATERIAL  WITH  A  COMBUSTIBLE  SOLVENT  AND  BURN  IN  A 
CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AND  SCRUBBER. 

-  PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE  - 


CHEMICAL  SAFETY  GOGGLES. 

RUBBER  GLOVES. 

NIOSH/iSHA-APPROVEO  RESPIRATOR. 

SAFETY  SHOWER  AND  EYE  BATH. 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

DO  NOT  BREATHE  OUST. 

DO  NOT  GET  IN  EYES*  ON  SKIN,  ON  CLOTHING. 
WASH  THOROUGHLY  AFTER  HANDLING. 

TOXIC. 

IRRI TANT. 


CONTINUED  ON  NEXT  PAGE 
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chemists  helping  chemists  in  research  &  industry 

aldrlch  chemical  co. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATEf^IAL  SAFETY  DATA  SHEET  PAGE 


CUSTf;  938350 
P0«:  1904 


PRODUCT  24758-0  NAME:  SALICYLIC  ACID,  99%,  A.C.S.  REAGENT 

CAS  ^:69-72-7 
MF:  C7H603 


-  PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE  - 

POSSIBLE  MUTAGEN. 

KEEP  TIGHTLY  CLOSED. 

MOISTURE  SENSITIVE 
PROTECT  FROM  LIGHT. 

STORE  IN  A  COOL  DRY  PLACE. 

LABEL  '’RECAUT ICNARY  STATEMENTS 
TOXIC  (USA  DEFINITION) 

HARMFUL  (EUROPEAN  DEFINITION) 

HARMFUL  BY  INHALATION,  IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 
IRRITATING  TO  EYES,  RESPIRATORY  SYSTEM  AND  SKIN. 

POSSIBLE  RISK  OF  IRREVERSIBLE  EFFECTS. 

POSSIBLE  MUTAGEN. 

TARGET  ORGANIS): 

CENTRAL  NERVOUS  SYSTEM 

IN  CASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
HATER  AND  SEEK  MEDICAL  ADVICE. 

WEAK  suitable  PROTECTIVE  CLOTHING, 

DO  NOT  BREATHE  OUST. 

THE  AoOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT  TO  BE 
ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE  HELD 
LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH  THE 
ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR  ADDITIONAL 
TERMS  AND  CONP  MONS  OF  SALE. 

COPYRIGHT  1991  ALDRICH  CHEMICAL  CO  ,  INC. 

LICENSE  GRANTGO  TO  MAKE  UNLIMITED  COPIES  FOR  INTERNAL  USE  ONLY. 
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CHEMICAL  DIVISION 


INFORMATION  SHEET  2050 
SODIUM  BENZOATE  NF,FCC 


Sodium  benzoate  is  the  sodium  salt  of  benzoic  acid.  Sodium  benzoate  is  a 
white  odorless,  or  nearly  odorless,  crystalline  granule  or  powder  with  an 
astringent,  sweetish  taste.  It  is  widely  employed  in  the  food  industry 
as  an  antimicrobial  agent.  All  three  forms  sold  by  Pfizer  conform  to  the 
specifications  set  by  the  National  Formulary  and  the  Food  Chemicals  Codex 

Properties 


Formula 

Molecular  Wt. 

Solubility (25°C) 
water 
Alcohol 
Ether 


C^H^Na02 

144.11 

g/100  ml 
50 
1.3 

Insoluble 


Structure 


Pfizer  supplies  three  types  of  Sodium  Benzoate  NF,FCC. 

Powder  (S  4144) 

Dense  (S  4148) 

Type  LD  (S  4146) 

The  products  differ  in  particle  size,  which  has  direct  impact  upon  the 
solubility  rate  and  dusting  characteristics  of  the  material. 

Particle  Size  (USS  Sieves) 

Powder  2.0Z  Maximum  on  80  mesh 
Dense  1%  Maximum  on  8  mesh 

30%  Maximum  through  80  mesh 
Type  ID  15%  Maximum  on  8  mesh 

10%  Maximum  through  80  mesh 


Powder 
Dense 
Type  LD 


1:45 

3:00 

3:25 


* 

Determined  by  measuring  time  required 
for  100  grams  to  dissolve  in  300  ml 
water  with  controlled  temperature  and 
agitation.  The  absolute  value  of  the 
data  presented  may  vary  because  of 
sample  selection  and  methodology; 
however,  the  order  of  ease  of 
dissolution  is  predictable. 

Sodium  Benzoate  Powder  is  recommended  when  rapid  solubility  is  a  critical 
factor  in  a  process,  and  where  dusting  is  not  a  problem. 

Sodium  Benzoate  Type  LD  or  "low  dusting"  is  a  very  granular  material  with 
fewer  fines  present.  Owing  to  the  larger  particle  size,  this  material 
requires  more  time  to  go  into  solution.  Type  LD  is  recommended  when  a 
relatively  low-dusting  material  is  desired  and  for  air-conveyor  bulk- 
handling  systems. 

Pfizer's  standard  Sodium  Benzoate  Dense  is  recommended  for  most  appli¬ 
cations,  particularly  when  solubility  rate  or  moderate  dusting  is  not  a 
primary  consideration. 

Materials  should  be  stored  in  well-closed  containers. 


CHEMICAL  DIVISION 
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Branch  Offices 

230  Brighton  Road  2400  West  Central  Road.  16700  Red  Hill  Avenue  4360  Northeast  Expressway 
Clifton,  N.J.  07012  Hoffman  Estates,  III.  60196  Jnrine,  Calif.  92714  Ooraviile,  Qa.  30340 
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SUaSTANCt  IDENTIFICATIOM 

CA3-NUMaER  7631-90-5 

SUaSTANCEi-  SODIUM  BISULFITE 
TRADE  NAMES/SYNONYMS: 

SULfUROUS  ACID^  MONOSuDIUM  SALT;  FR-62;  HYDROGEN  SODIUM  SULFATE; 

HYDROGEN  SULFITE  SODIUM/*  HONOSODIUM  SULFITE/*  SODIUM  ACID  SULFITE/* 

SODIUM  BISULPHITE/*  SODIUM  HYDROGEN  SULFiTE/*  SODIUM  SULFITE/*  STCC  4944155/* 
S-654;  OHS21000 

CHEMICAL  FAMILY: 

INORGANIC  SALT 


MOLECULAR  FORMULA:  NA-H-S-Q3 
MOLECULAR  WEIGHT:  104.06 

CERCLa  ratings  (SCALE  0-3):  HEALTH=3  FIRE=0  PEACTIVITY=0  PERSISTENCE=0 
NFPA  ratings  (SCALE  C-4):  HEALTH=3  F1RE=0  REACTIV1TY=0 


COMPONENTS  AND  CONTAMINANTS 


COMPONENT:  SODIUM  BISULFITE  PERCENT:  100 

OTHtR  CONTAMINANTS:  NONE 

EXPOSURE  LIMITS: 

SODIUM  BISULFITE: 

S  MG/M3  OSHA  TWA 
5  MG/M3  ACGIH  TWA 

5000  POUNDS  CERCLA  SECTION  103  ••<GPORTABi>£  OJANTITY 


DESCRIPTION;  WHITE 
ODOR  AND  TASTE. 
SPECIFIC  GRAVITY;  1 
SOLUBILITY  IN  WATER 
SOLVENT  SOLUBILITY: 


PhYSICAc  DATA 

CRYSTALS  OR  CRYSTALLINE  POWDER 
BOILING  POINT:  DECOMPOSES  M 


.43  PH; 

ACIDIC 

IN 

SOLUTION 

:  SOLUBLE 

SLIGHTLY 

SOLUBLE 

IN 

ALCOHOL 

WITH  A  SLIGHT  SULFUROUS 
£LTING  POINT:  DECOMPOSES 


FlKc  AND  EXPLOSION  OAT^ 


IRi  AND  EXPL-OSION  HAZARD: 

itGLlbldLe  FIRE  HAZARD  WhcN  EXPOSED  TO  HEAT  OR  FLAME. 


•IREFIGhTING  media; 

JRY  CriE.llCAUy^  CARBON  OlOXIOc/  HALUN/  WATER  SPRAY  OR  STANDARD  FOAM 
C19S7  ENERGENCY  RESPONSE  GUIDEdOOKy  DOT  P  5400.4). 

FOR  L/»RGER  FIRES^  USE  WATER  SPRAY/-  FOG  OR  STANDARD  FOAM 
C19o7  EMERGENCY  RESPONSE  GUIOEoOOX^  DOT  P  5400.4). 

FIREFIGHTING: 

MOVE  CONTAINERS  FROM  FIRE  AREA  IF  POSSIBLE.  COOL  CONTAINERS  EXPOSED  TO  FLAMES 
WITH  WATER  FROM  SIDE  UNTiu  WELL  AFTER  FIRE  IS  OUT.  STAY  AWAY  FROM  STORAGE  TANK 
ENOS  C1987  EMERGENCY  RESPONSE  GUIOE*iCOKx  DOT  P  5200.4/-  GUIDE  PAGE  60). 

USE  AGENTS  SUITABLE  FOR  TYPE  OF  FIRE.  USE  WATER  IN  FLOODING  AMOUNTS  AS  FOG. 
COOL  CONTAINERS  WITH  FLOODING  AMOUNTS  OF  WATER/  APPLY  FROM  AS  FAR  A  DISTANCE 
AS  POSSIBLE.  AVOID  -JREATHING  CORROSIVE  VAPORS/  <=£P  UPWIND. 


TRANSPORTATION  DATA 


department 

OF 

ORM-B 

DEPARTMENT 

OF 

NONE 

TRANSPORTATION 

TRANSPORTATION 


HAZARD  CLASSIFICATION 
LABELING  REQUIREMENTS 


49CFR1 72 

49CFR172 


101  : 

101  AND  172.402: 


department  of  transportation  packaging  REQUIREMENTS:  49CFR173.S00 
EXCEPTIONS:  49CFR175.505 


TOXICITY 

SODIUM  BISULFITE; 

2000  MG/KG  ORAL-RAT  LOSO;  650  MG/KG  InTRAPLRITONEAL-RAT  L050; 

115  MG/Kv»  intravenous-rat  L050;  2a4  MG/KG  INTRAPERITONE AL-D'OG  LD50;  779  MG/KG 
1  NTRAPERITONEAL-GUIiNEA  PIJ  L050;  675  WG/KG  INTRAPcRITONEAL-MOUSE  LD50; 

300  Mj/KG  INTRAPERITONEal-RASBIT  L05C;  130  MG/KG  INTRAVENOUS-MOUSE  LOSO; 
i,S  MG/Ko  lNTRAV£NOUS--<AdciT  L050;  MUTAGENIC  DATA  (RTtCS). 
carcinogen  STATUS:  NONE. 

SODIUM  bisulfite  IS  AN  cY.'/  SKIN/  AND  MUCOUS  iXEMBRANE  IRRITANT  AND  A 
SENSITIZER.  ASTHMATICS  MAY  dE  AT  AN  INCREASED  RISK  FROM  EXPOSURE. 


MfcALTH  cFFECTS  AND  FIRST  AID 

inhalation: 

SODIUM  BISULFITE: 

irritant/sensitizer. 

acute  exposure-  may  cause  irritation  with  sore  THROAT/  COUGHING/  AND 
shortness  of  breath.  -.OUEOUS  solutions  MAY  CAUSE  SEVERE  IRRITATION. 
SULFITES  MAY  CAUSE  SENS ITIZ ATI  ON  REACTIONS  IN  PREVIOUSLY  EXPOSED  PERSONS/ 


3AGE  03  OF  06 

ESPbCIALLY  ASTHMATICS.  SYMPTOMS  MAY  INCLUDE  FLUSHING^  StVtRt  WHEEZING^ 
SWELLING  OF  THE  THROAT^  AND  GdNERALlZiO  ITCHING. 

CHRONIC  EXPOSURE-  REPEATcO  OR  PROLONGED  EXPOSURE  MAY  CAUSE  SENSITIZATION. 

FIRST  AID-  REMOVE  FROM  EXPOSURE  AREA  TO  FRESH  AIR  IMMEDIATELY.  IF  BREATHING 
HAS  STOPPED/  PERFORM  ARTIFICIAL  RESPIRATION-  KEEP  PERSON  WARM  AND  AT  REST. 
TREAT  symptomatically  AnO  SUPPORTI VELY.  GET  MEDxCAL  ATTENTION  IMMEDIATELY. 


SKIN  CONTACT: 

SODIUM  BISULFITE: 

IRRITANT/ SENSITIZER. 

ACUTE  EXPOSURE-  CONTACT  WITH  THt  SKIN  MAY  CAUSE  IRRITATION.  AQUEOUS 
SOLUTIONS  MAY  CAUSE  SEVERE  IRRITATION  WITH  P0SS13LE  CORROSION. 
StNSiTIZATION  DERMATITIS  MAY  OCCUR  IN  PRcVIOUSLY  EXPOSED  PERSONS. 

CrtRONlC  EXPOSURE-  REPEATED  OR  PROLONGED  cXPOSURE  MAY  CAUSE  CONTACT 
DERMATITIS.  SENSITIZATION  REACTIONS  HAVE  BEEN  REPORTED  ALSO. 

FIRST  A:0-  REMOVE  CONTAMINATED  CLOTHING  ANO  SHOES  IMMEDIATELY.  WASH  AFFECTED 
ARtA  *iITH  SOAP  OH  MILD  DETERGENT  ANO  LARGE  AMOUNTS  OF  WATER  UNTIL  NO 
evidence  of  CHEMICAL  REMAINS  ( A PPROXI MATElY  15-:0  MINUTES).  GET  MEDICAL 
ATTENTION  IMMEDIATELY. 

EYE  CONTACT: 

SODIUM  BISULFITE: 

IRRITANT, 

ACUTE  EXPOSURE-  CONTACT  WITH  THE  EYES  MAY  CAUSE  IRRITATIOfJ.  AQUEOUS 
SOLUTIONS  May  CALoE  SEVERE  IRRITATION  WITH  POSSIBLE  CORROSION. 

CHRONIC  EXPOSURE-  REPEATED  OR  PROLONGED  EXPOSURE  MAY  CAUSE  CONJUNCTIVITIS. 

FIRST  AID-  WhSH  EYES  IMMEDIATELY  WITH  LARGE  AMOUNTS  OF  WATER  OR  NORMAL  SALINE/ 
OCCASIONALLY  LIFTING  UPPER  AND  LOWER  LIDS/  UNTIL  NO  EVIDENCE  OF  CHEMICAL 
Remains  CAPPROXIMATELY  15-30  minutes),  get  MEDICAL  ATTENTION  IMMEDIATELY. 

ingestion: 

SODIUM  BISULFITE: 

SENSITIZER. 

acute  EXPOSURE-  MAY  CAUSE  IRRITATION  OF  THE  STOMACH  WITH  ABDOMINAL  PAIN  ANO 
NAUSEA.  THE  ESTIMmTED  L-THAL  DOSE  IN  HUMANS  IS  10  GRAMS.  IN  SUSCEPTIBLE 
INDIVIDUALS/  particularly  ASTHMATICS/  SULFITES  MAY  CAUSE  GENERALIZED 
FLUSHING/  FAINTNESS/  BRONCHOSPA SMS  WITH  WHEEZING  AND  SHORTNESS  OF  BREATH/ 
ANGIOiDEMM/  HIVES/  GENERALiZcO  ITCHING/  LARYNGEAL  EDEMA/  HYPOTENSION/ 
CYANOSIS/  RAPID  PULSE/  COLD/  CLAMMY  SKIN/  ANAPHYLAXIS/  RESPIRATORY  ARREST 
AND  UNCONSCIOUSNESS.  INGESTION  OF  VERY  LARGE  DOSES  OF  SULFITES  CAUSED 
violent  colic  and  DIARRHEA/  CIRCULATORY  DISTURBANCES/  CENTRAL  NERVOUS 
SYSTEM  DEPRESSION/  ANO  DEATH  IN  RATS. 

CHRONIC  EXPOSURE-  HcPEATED  OR  PROLONGED  INGESTION  OF  FOODS  CONTAINING 
SULFITES  MAY  CAUSE  SENSITIZATION. 

FIRST  AID-  00  NOT  USE  GASTRIC  LAVAGE  OR  EMESIS.  DILUTE  THE  ACID  IMMEDIATELY 
BY  DRINKING  LARGE  OJANTiTIEi  OF  WATER  OR  MIlK.  IF  VOMITING  PERSISTS/ 
administer  fluids  RcPEATEOLY.  ingested  acid  must  DILUTED  APPROXIMATELY 
100  TIMES  TO  RENDER  IT  nARMLEiS  TO  TISSUES.  MAINTAIN  AIRWAY  AnO  TREAT  SHOCK 
(ORclSBACH/  HANDBOOK  OF  POISONING/  11 TH  ED.).  GET  MtDICAL  ATTENTION 
IMMEDIATELY-  IF  VOMITING  OCCURS/  KEEP  HEAD  BELOW  HIPS  TO  HELP  PREVENT 
ASPIRATION. 
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10  Specific  ANTIDOTE.  TREAT  SYMPTOMATICALLY  AND  S JPPORTIVELY. 


REACTIVITY 

tcACTiVITY: 

ITAtiLe  UNDER  NORMAL  TEMPERATURES  AND  PRESSURES  IN  AN  ENCLOSED  CONTAINER. 
iLOWLY  OXIDIZED  TO  THE  SULFATE  IN  AIH. 

NC0MPATI3ILITIES; 

.ODIUM  BISULFITE: 

ACIDS  (STRONG):  RELEASES  SULFUR  DIOXIDE. 

ALUMINUM:  CORROSIVE. 

OXIDIZERS:  REACTS. 

>£COMPOSITION: 

'HERMAL  DECOMPOSITION  MAY  RELEASE  TOXIC  OXIDES  Of  SULFUR  AND  TOXIC  SODIUM 
iXIOc. 

POLYMERIZATION: 

lAZARDOUS  POLYMERIZATION  HAS  NOT  dEcN  REPORTED  TO  OCCUR  UNDER  NORMAL 
TEMPERATURES  AND  PRESSURES. 


storage  AND  DISPOSAL 

J^S£R«/=  all  FEOcRALx  STATE  AND  LOCAL  REGULATIONS  UlHcN  STORING  OR  DISPOSING 
;f  This  SJdiTANCE.  FOR  ASSISTANCE/  CONTACT  THE  DISTRICT  DIRECTOR  OF  THE 
ENVIRONMENTAL  PROTECTION  AGENCY. 


**STORAGE»* 

iTORc  AUAY  FROM  iNCOMPATIdLE  SUdSTANCcS. 


CONDITIONS  TO  AVOID 

^ONE  REPORTED. 


SPILL  AND  LEAK  PROCEDURES 

>0IL  spill: 

JIG  A  PIT/  POND/  LAGOON  OR  HOLDING  AREA  TO  CONTAIN  LIQUID  OR  SOLID  MATERIAL. 
:0VER  SOLIDS  WITH  A  PLASTIC  SHEET  TO  PREVENT  DISSOLVING  IN  RAIN  OR 
FlReFlGHTINS  WATER. 

^mTER  SPILL: 

«EUTRAL1ZE  WITH  CAUSTIC  SODA. 

VOO  CALCIUM  HYPOCHLORITE  TO  SPILL. 

kOO  suitable  agent  to  NEUTRALIZE  SPILLED  MATERIAL  TO  PH“7. 

ICCUPATIONAL  SPILL: 

iHccP  UP  AND  PLACE  IN  SUITABLE  CLEAN/  DRY  CONTAINERS  FOR  RECLAMATION  OR  LATER 


ISPU:iA.i..  00  NOT  FLUSH  WITH  WaTE!).  <E£P  UNNECESSARY  PEOPLE  AWAY. 
cPORTAdLE  QUANTITY  (RQ) :  500U  POUNDS 

HE  SUPcRFUNO  AHENDNcNTS  AND  Kc AUTHORIZATION  ACT  (SARA)  SECTION  304  REQUIRES 
HAT  A  RELEASE  EQUAL  TO  OR  URtATER  THAN  THE  RcPORTAOLc  QUANTITY  FOR  THIS 
U^STmNCE  bE  iMiltOlATELY  REPORTED  TO  THE  LOCAL  EMERGENCY  PLANNING  COMMITTEE 
ND  THE  STATE  EMERGENCY  RESPONSE  COMMISSION  <40  CFR  355.40).  IF  THE  RELEASE  OF 
HIS  SUBSTANCE  IS  REPORTA-JLE  UNDER  tcRCLA  SECTION  103/  THE  NATIONAL  RESPONSE 
ENTER  must  oc  NOTIFIED  IMMEDIATELY  AT  (300)  424-3d02  OR  (202)  ^26-2675  IN  THE 
tTROPOLITAN  yASHlNGTUN/  O.C.  AREA  (40  CFR  302.6). 


PROTECTIVE  equipment 


cnT IlATI on : 

'ROVli>E  LOCAL  exhaust  VENTILATION  ANO/OR  uENcRAL  DILUTION  VENTILATION  TO  MEET 

>UdLlSHED  EXPOSURc  LIMITS.  i 

IcSPIRATlK: 

’«£  SPECIFIC  RESPIRATOR  SiLtCTED  MUST  61  dASED  ON  THt  CONTAMINATION  LEVELS 
FOUND  IN  THE  RORX  PLACc/  .MUST  NOT  EXCEED  THE  ROkXING  LIMITS  OF  THE 
RcSPaRATOR  and  <E  jointly  APPROVED  >Y  THE  NATIONAL  INSTITUTE  FOR 
OCCUPATIONAL  SAFETY  AND  HEALTH  hHI)  THt  MINE  SAFETY  AND  HEALTH 
ADMINISTRATION. 

PhE  FOLLOWING  RESPIRATORS  ARE  RECOMMENDED  oASEO  ON  THE  DATA  FOUND  IN  ThE 
PHYSICAL  DATA/  HEALTH  tFFcCTS  AND  TOXICITY  SECTIONS.  THEY  ARE  RANKED  IN 
ORDER  FROM  MINI.1U.M  To  M.iXlMUM  RESPIRATORY  PkOTECTION: 


OUST  AND  .MIST  RESPIRATOR  WITH  A  FULL  FACEPIECE. 

AIR-PURIFYInG  full  FACc,-»IEC-:  respirator  WITH  A  HISH-fcFFI  Cl  E.NCY  PARTICULATE 
filter.  2 

POwcRED  AIR-PURIFYING  RCSPIRAT9R  WITH  A  TIGRT-F IT T I NG  FACEPIECE  AND 
hA«rt-£FFICItNCY  PARTICULATE  FILTER, 

TYPE  'C'  SUPPLiuO-AIR  RESPIRATOR  WITH  A  FULL  FACEPIECE  OPERATED  IN 

Pressure-dehand  cr  other  pysiTiVt  pressure  mode  or  with  a  full  facepiece/ 

HcLMET  OR  HOOD  OFcRAT.D  IN  CONTINUOUS-FLOW  .MODE. 

SccF-CONTAINED  JRcATHINj  APPARATUS  WITH  A  FULL  FACEPIECE  OPERATED  IN 
PkcSSURc-DcMANO  OR  OTHER  POSITIVE  PRESSURE  MODE. 


FOR  FIkcFISHTING  AND  JTHER  iMMEOI^TcLY  DANGEROUS  TC  LIFE  OR  HEALTH  CONDITIONS: 

SiLF-Co.NTAlNED  SREATHINU  APPARATUS  WITH  FULL  FACEPIECE  OPERATED  IN  PRESSURE 
demand  UR  OTHER  POSITIVE  PRESSURE  MODE. 

SdPPLicD-AIR  RESPIRnTOR  WITH  FULL  FACEPIECE  AND  OPERATED  IN  PRcSSURE-OeMANO 
OR  OTHER  POSITIVE  PRESSURE  -lOOE  IN  COMlUNATIO.J  WITH  AN  AUXILIARY 
ScLF-CONTAiNED  dREATMlNS  .APPARATUS  OPERATED  IN  PRES  SURE-OEMANO  OR  OTHER 
PUSlTIVc  PRESSURE  MODE. 

ClOThxnv*: 

iMPLJYcc  MUST  WEAR  aPPROPRIATc  PROTECTIVE  ( IMP EH V 1 0 J S >  CLDTHInG  AND  EQUIPMENT 
ro  PRcVtNT  REPEATED  OR  PR'JLJNJEO  SKIN  CONTACT  WITH  THIS  SUHSTANCfc. 
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Product  Safety  Information 


QUESTEX*  4SW 

Tetrasodium  Ethylenediaminetetraaceiaie,  Hydrate 


This  Product  Safety  information  Sheet  is  principally 
directed  to  managerial,  safety,  hygiene  and  medical  per¬ 
sonnel.  The  description  of  physical,  chemical  and  toxi¬ 
cological  properties  and  handling  advice  is  based  on 
experimental  results  and  past  experience.  It  is  intended 
as  a  starting  point  for  the  development  of  safety  and 
health  procedures. 

f.  PHYSICAL  AND  CHEMICAL  PROPERTIES 
Formula:  CioHi]N]Na40i  *  4H,0 
Formula  Weight;  452.2  (Na.EDTA) 

Physical  Slate;  White  crystalline  solid 

Water  Solubility:  103gm/100gm  H,0  @  25°C/77°F 

pH:  10.5-11  5(1%  aqueous  solution) 

Bulk  Density;  Approximately  45  Ibs./ft.^ 

Odor:  None 
Flash  Point;  None 

II.  CHEMICAL  REACTIVITY 

An  aqueous  solution  of  this  product  complexes  soluble 
multivalent  metal  ions  over  a  wide  pH  range.  It  reacts 
slowly  with  insoluble  compounds  containing  metal  ions. 
See  Section  X  for  information  regarding  chemical  reac¬ 
tivity  with  metals. 

III.  STABILITY 

This  material  is  degraded  by  strong  oxidizing  agents 
such  as  chromic  acid,  potassium  permanganate  and 
high  concentrations  of  hydrogen  peroxide.  Prolonged 
healing  or  storage  at  temperatures  greater  than  200°C/ 
392“F  will  result  in  loss  of  water  of  hydration. 

IV.  FIRE  HAZARD 

This  material  is  not  considered  combustible,  nor  will  it 
support  combustion. 

V.  FIREFIGHTING  TECHNIQUE 

As  in  any  fire  prevent  human  exposure  to  lire,  smoke, 
fumes,  or  products  of  combustion  Evacuate  nonessen¬ 
tial  personnel  from  the  fire  area. 

When  there  is  a  potential  for  exposure  to  fire,  smoke, 
fumes,  products  of  combustion,  etc.,  firefighters  should 
wear  full-face,  self-contained  breathing  apparatus  and 
impervious  clothing  such  as  gloves,  hoods,  suits  and 
rubber  boots. 


Use  standard  firefighting  techniques  in  extinguishing 
fires  involving  this  material — use  water,  dry  chemicals, 
foam,  carbon  dioxide  or  other  suitable  suffocation 
agents. 

VI.  TOXICOLOGY 

CAUTION.  Prolonged  or  repeated  contact  may  cause 
irritation.  Avoid  contact  with  eyes,  skin  and  clothing. 

Ingestion 

The  acute  oral  LD50  is  630  to  1260  mg/kg  in  rats. 

Skin  Contact 

Prolonged  or  repeated  skin  contact  may  cause  slight 
redness.  Nonirritanl  to  skin  following  short-term  con¬ 
tact. 

Eye  Contact 

Moderate  irritant  to  eyes.  May  cause  slight  transient 
corneal  injury 

Threshold  Limit  Value  (TLV) 

The  American  Conference  of  Governmental  Industrial 
Hygienists  has  not  established  a  TLV. 

VII.  FIRST  AID 

CALL  A  PHYSICIAN  IMMEDIATELY 

If  a  known  exposure  occ  jrs.  or  if  poisoning  is  suspect¬ 
ed.  do  not  wait  for  symptoms  to  develop.  Immediately 
initiate  the  recommended  procedures  below.  Simulta¬ 
neously  contact  a  physician,  or  the  nearest  hospital,  or 
the  nearest  Poison  Control  Center.  Inform  the  person 
contacted  ot  the  type  and  extent  of  exposure,  describe 
the  victim  s  symptoms,  and  follow  the  advice  given.  For 
additional  information,  call  collect,  day  or  night.  Stauffer 
Chemical  Company  (203)  226-6602  or  Chemtrec  (800) 
424-9300 

Ingestion 

If  swallowed  —  Immediately  dilute  the  swallowed  mate¬ 
rial  by  giving  large  quantities  of  water.  Induce  vomiting 
by  gagging  the  victim  with  a  blunt  object  placed  on  the 
back  of  the  victim's  tongue.  Continue  fluid  administra¬ 
tion  until  vomitus  is  clear.  Never  give  anything  by  mouth 


In  case  of  suspected  poisoning,  refer  to  the  procedure  and  emergency  contacts  in  Section  VII  — 
FIRST  AID. 

In  case  of  spillage,  refer  to  the  procedure  and  emergency  contacts  in  Section  IX  —  SPILL  HANDLING. 
In  case  of  animal  poisoning,  call  a  veterinarian  or  call  collect,  day  or  night  (203)  226-6602  (Stauffer 
Chemical  Company)  or  (800)  424-9300  (Chemtrec). 

In  case  of  contamination  of  other  materials  with  this  product,  call  (800)  424-9300  (Chemtrec). 
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St''uffer 


STAUFFER  CHEMICAL  COMPANY 

INDUSTRIAL  CHEMICAL  DIVISION 
Westport.  Connecticut  06880 


(o  an  unconscious  person.  Call  a  physician  or  the  near¬ 
est  Poison  Control  Center  immediately. 

Eye  Contact 

Immediately  flush  the  eyes  with  large  quantities  of  run¬ 
ning  water  for  a  minimum  of  IS  minutes.  Hold  the  eye¬ 
lids  apart  during  the  flushing  to  ensure  rinsing  of  the 
entire  surface  of  the  eye  and  lids  with  water.  Oo  not 
attempt  to  neutralize  with  chemical  agents.  Obtain  med¬ 
ical  attention  as  soon  as  possible.  Oils  or  ointments 
should  not  be  used.  Continue  the  flushing  for  an  addi¬ 
tional  IS  minutes  if  the  physician  is  not  immediately 
available. 

Skin  Contact 

Remove  any  contaminated  clothing  and  wash  all  affect¬ 
ed  areas  with  plenty  of  soap  and  water.  Seek  medical 
attention  if  irritation  occurs. 

Inhalation 

Remove  from  contaminated  atmosphere.  If  breathing 
has  ceased,  clear  the  victim's  airway  and  start  mouih- 
lo-mouth  artificial  respiration,  which  mav  be  supple¬ 
mented  by  the  use  of  a  bag-mask  respirator,  or  a  manu¬ 
ally-triggered.  oxygen  supply  capable  of  delivering  one 
liter/second  or  more.  If  Ihe  victim  is  breathing,  oxygen 
may  be  delivered  from  a  demand-type  or  continuous- 
flow  inhalator.  preferably  with  a  physician's  advice. 
Contact  a  physician  immediately. 

Vlil.  INDUSTRIAL  HYGIENE 
Ingestion 

All  food  should  be  kept  in  a  separate  area  away  from 
the  working  location.  Eating,  drinking,  and  smoking 
should  be  prohibited  in  areas  where  there  is  a  potential 
for  significant  exposure  to  this  material.  Before  eating, 
hands  and  face  should  be  thoroughly  washed. 

Skin  Contact 

Skin  contact  should  be  minimized  through  the  use  of 
gloves  and  suitable  long-sleeved  clothing. 

Eye  Contact 

Eye  contact  should  be  prevented  through  the  use  of 
chemical  safety  glasses,  goggles  or  a  face  shield. 

Inhalation 

If  dust  is  generated,  it  should  be  controlled  by  local  ex¬ 
haust  ventilation.  Where  this  is  not  feasible,  inhalation 


can  be  prevented  through  the  use  of  a  NIOSH-approved 
particulate  filler  respirator 

IX.  SPILL  HANDLING 

Make  sure  all  personnel  involved  in  Ihe  spill  cleanup 
follow  good  industrial  hygiene  practices  (refer  to  Sec¬ 
tion  VIII). 

Small  spills  can  be  handled  routinely.  Use  adequate 
ventilation  and  wear  a  dust  mask  to  prevent  inhalation. 
Wear  suitable  protective  clothing  and  eye  protection  to 
prevent  skin  and  eye  contact.  Use  the  following  proce¬ 
dures. 

Sweep  up  the  malerial  being  careful  not  to  create 
dust  and  transfer  to  an  appropriate  chemical  waste  con¬ 
tainer.  Seal  container  and  dispose  of  in  an  approved 
landfill  or  in  such  a  manner  lhal  will  not  adversely  affect 
the  environment  The  residue  may  be  flushed  with  water 


IN  CASE  OF  EMEf’GENCY,  CALL.  DAY  OR  NIGHT 
(800)  424-9300  (CHEMTREC) 


X.  CORROSIVITY  TO  MATERIALS 
OF  CONSTRUCTION 

Lined-steel,  stainless  steel  or  fiber  glass  (vinyl  ester 
resin)  are  the  preferred  materials  of  construction  for 
process  equipment  and  storage.  Aqueous  solutions  of 
this  material  are  corrosive  to  common  metals  such  as 
aluminum,  copper,  most  copper  containing  alloys,  gal¬ 
vanized  iron  and  nickel. 

XL  STORAGE  REQUIREMENTS 
Containers  should  be  stored  in  a  coot,  dry,  weii-venti- 
lated  area.  Exercise  due  caution  to  prevent  damage  to 
or  leakage  from  the  container. 

XU.  DISPOSAL  OF  UNUSED  MATERIAL 
Material  that  cannot  be  used  or  chemically  reprocessed 
should  be  disposed  of  in  an  approved  landfill  or  incin¬ 
erated  by  means  equipped  with  appropriate  environ¬ 
mental  pollution  controts. 

XIII.  DISPOSAL  OF  CONTAINER 
Empty  containers  may  be  incinerated  by  means 
equipped  with  appropriate  environmental  pollution  con¬ 
trols  or  may  be  discarded  with  the  general  trash. 


